T/V 
x60 


He stubbed Pas 


his toe on an idea 
worth millions! 


QUEER, how some industries get started. A young 
mining engineer stumbled over a leaky plug cock 
and it led to sales of millions of dollars worth of Lu- 
bricated Plug Valves. Sven J. Nordstrom, a mechani- 
cal engineer, was directing the erection of a mill in 
the Pueblo of Pachuca, Hidalgo, Mexico, back in 
1914. At the plant were several tanks for agitating 
ground ore in cyanide solution. Mr. Nordstrom 
stubbed his toe on one of the plug cocks; then noted 
the valve was leaking. He couldn't turn it. It was 
frozen tight. “Why,” mused Nordstrom, “couldn't a 
plug cock be made workable by applying some sort 
of lubricant with hydraulic means whereby pressure 
would raise the plug sufficiently to loosen it?” @ He 
pondered. Finally he hit upon the idea of a pressure 
lubricated plug cock. He conceived the Nordstrom 
Valve. The mining, chemical, petroleum and gas in- 
dustries quickly recognized the inherent value of 
the valve. Now, Nordstrom Valves are an indispens- 
able safety control in the majority of drilling rigs, 


on production and pipe lines and in refineries. 





Keep upkeep down with 


NORDSTROM VALVES 


MERCO NORDSTROM VALVE CO. 
A Subsidiary of PITTSBURGH EQUITABLE METER CO. @ Main Offices: 400 Lexington Ave., Pittsburgh, Pa. 
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Cossids is accepted as a leading chemical for 
demulsification in oil fields all over the world. 
For many years, Tret-O-lite’s prompt efficient 
service ... tireless, careful research ... and 
thoughtful, interested treating advice have 
been contributing factors to this recognized 
leadership. 


For a practical answer to your emulsion 
problem, call on Tret-O-lite. Long experience 









“e 





o. 


SARS ‘<a 


Me 


e 


* 
ip 
‘y 
med 
SINS ae 
: cas ite « 
San \ae 


, Gj \ 
ae 


i 
i 


Photo by W. A. Ober 


has helped build a stock of many successful 
answers ... and developed the valuable ability 
of obtaining new ones. 


TRETOLITE COMPANY 


Manufacturing Chemists 
Webster Groves, St. Louis County, Missourl 
Los Angeles, California 


Representatives in All Principal Fields 
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“ES MACHINERY a good thing?” Honest 
people were asking that, yesterday. No one 
is asking it, today. 

Today, every factory is a sanctuary—its whir- 
ring wheels, an anthem of hope — its cement, 
sacred — the men who run it, saviors. 

For the battle is no longer between men—it has 
graduated into a gigantic struggle, to the death, 
between machinery and minutes! A struggle for 
which we are seasoned! A problem we, asa people, 


* * * 


Link-Belt is proud of its part in the national defense effort— 
approximately 80 per cent of our output today is direct or 
indirect defense material. 

Essential defense work being fabricated in the Link-Belt plants 


LINK-BELT 


Chicago Philadelphia Indianapolis Houston 


MATERIALS HANDLING MACHINERY 


have been brought up on! An assignment we know 
we can lick. A tough task, yes—but one that is 
being done. American Mass Production looks on 
this as—JUST ANOTHER JOB! 

Its smile of confidence spreads to the face of 
the Nation. Its steel is in our hearts. 

LINK-BELT joins American industry, which it 
has so long served, in the firm resolve that “Gov- 
ernment of the People, by the People, and for the 
People shall not perish from the earth.” 


* * * 


includes orders for the Army, the Navy, the Anti-Aircraft 
Division, the Air Force, the munitions-producing plants—and, 
not the least important, the supplying of essential products to 
all American industry now working on defense equipment. 
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Cedar Rapids Dallas Los Angeles New York 
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TOLERANCE 


“(Q), know only too well how much you need 


steel. We are doing everything humanly possible 
to get it for you. Every man in this company is 
doing his utmost to produce every possible 


pound of material. 


Because of the seriousness of this nation’s 
emergency, defense must come first. We are 
cooperating with the Government to the limit 
as you would want us. At the same time we are 
keenly aware of the needs of our customers, 


and we are doing our best to serve you, too. 


Tolerance is one of the virtues that will help 


tremendously in this hour of our country’s need. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN, OHIO 
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The Course of Qik 








by K. C. SCLATER 


Bottom-Hole Vs. Reservoir Pressure 


In discussing the fallacy of shut-downs in the East 
Texas field on this page last month, it was stated that 
“an increase in bottom-hole pressure is not necessarily 
an indication that the reservoir pressure has increased.” 
One reader, a close student of the subject, apparently 
unable to reconcile this statement with the rest of the 
discussion, wrote in to say that, “As all reservoir pres- 
sures (in the East Texas field) are based on an average, 
or weighted average, of bottom-hole pressures, I can- 
not see how a reservoir pressure could be anything else 
but a reflection of bottom-hole pressures.” 

Perhaps the fallacy of shut-downs in the East Texas 
field will bear further discussion—and clarification. 

It should be borne in mind that the weighted aver- 
age of the bottom-hole pressures taken at selected wells 
throughout the field is a reflection of the reservoir pres- 
sure, but a reflection only and not an accurate measure 
of reservoir pressure. The actual average reservoir pres- 
sure is really higher than the average bottom-hole pres- 
sure. Between wells, the pressure in the reservoir sand is 
greater than that at the well bore—the bottom-hole 
pressure. If pressure readings could be taken in the res- 
ervoir at the points of highest pressure between wells, 
the weighted average of these throughout the field 
would be higher than the weighted average bottom- 
hole pressure. 

After a well in the East Texas field goes on produc- 
tion a pressure gradient, or an area of reduced pressure, 
is gradually formed in the producing sand (the reser- 
voir sand) around the well. Two important factors that 
govern the pressure gradient are sand permeability and 
the rate at which the well is produced. Of these, the 
rate at which the well is produced is the important fac- 
tor subject to control in the East Texas field. Too great 
a rate of withdrawal will result in an increase of the 
pressure gradient around the well. This means that 
when the field is shut-down the readjustment of reser- 
voir pressure will be greater the greater the rate the 
field is produced beyond the optimum; but what is the 
optimum rate of withdrawal for the East Texas field? 
It is the rate of withdrawal at which the reservoir 
energy is economically and efficiently utilized. 

Reservoir energy in the East Texas field is derived 
from two sources. The energy of the gas in solution or 
associated with the oil, and the energy due to hydro- 
static pressure of the natural water drive from the west 
edge of the field. 

Of these two sources of reservoir energy, that derived 
from the gas is constantly being depleted as the field is 
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produced. There is no increase of reservoir pressure 
from this source, even when the field is shut-down. The 
equalization of reservoir pressure that takes place from 
this source results only in an increase of bottom-hole 
pressure, but such increase is not necessarily an increase 
of reservoir pressure or energy. 

Energy derived from the hydrostatic pressure of the 
natural water drive in the East Texas field is most efh- 
ciently utilized when the rate of withdrawal does not 
exceed the maximum rate at which the water from the 
west can travel through the reservoir to replace the 
fluids withdrawn from the reservoir, provided, of 
course, that such rate of withdrawal is an economical 
one. Engineering data on the field do indicate that such 
rate of withdrawal is also the optimum one. If this rate 
of withdrawal were adhered to, there would be no 
necessity for shut-downs to “rebuild” reservoir pres- 
sure. 

Unfortunately, the rate of withdrawal appears to be 
much greater than the optimum. When the field is 
shut-down, it gives the lagging water drive an opportu- 
nity to “catch-up,” with the result that an increase of 
reservoir pressure takes place. It is well to observe the 
reason for this increase of reservoir pressure under these 
conditions. Were the rate of withdrawal the optimum 
the energy available for producing operations from the 
natural water drive would be practically constant, and 
little or no increase in reservoir pressure would result 
during a shut-down of the field, for there would be no 
appreciable lag in the water drive and consequently no 
adjustment of reservoir pressure arising from this 
source. 

It should be reiterated here that when the rate of 
withdrawal is greater than the optimum, there is dan- 
ger of water bypassing and trapping oil in the reser- 
voir, and of cutting short the life of many wells on the 
west edge of the field. Obviously, the fact that the 
amount of water produced with the oil is constantly 
increasing, the total rate of withdrawal (of oil, gas, and 
water) is also thereby augmented. This condition prop- 
agates further trouble and eventually may shorten the 
flowing life of all wells in the field. 

The significance of an increase of bottom-hole pres- 
sure in the East Texas field during a shut-down is that 
it reflects an increase of neither reservoir energy nor 
ultimate production. An appreciable increase of bot- 
tom-hole pressure may in large part be the result of a 
lagging water drive “catching-up”, and should be re- 
garded as a danger signal, a warning that the remedy is 
not a shut-down of the field, but rather a reduction in 
the rate of withdrawal from the field. 
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Highlights IN OI1LDOM 


Illinois’ Conservation Bill Becomes Law 


Illinois’ so-called “stop-gap” oil conservation bill became 
law on July 28 without the signature of Governor Green. 
Before leaving on his vacation the governor had listed the 
oil bill as an “‘approved-without-signature” measure. 

The new law represents a compromise between all interests 
reached during the closing days of the sixty-second general 
assembly. It falls far short of Green’s desire to establish a 
three-man oil commission with wide regulatory powers. This 
tailure was a result of various factors in the industry failing 
to agree on certain features of the program. 

The law establishes a formula for spacing of wells, provides 
for drilling on a block basis in municipalities, establishes 
safeguards against physical waste, authorizes the division to 
make provisions concerning drilling, spacing, and plugging 
of wells, provides a court of review for actions by the divi- 
sion, requires a permit for drilling wells with a $10 fee and 
$1000 bond to insure plugging, or, in lieu of the latter, proof 
of financial responsibility. 

Prior to the bill having become law Attorney General 
George F. Barrett had declared the measure unconstitutional, 
stating it was so full of constitutional flaws that it would 
be inoperative. 

Petroleum Coérdinator Harold L. Ickes termed the legis- 
lation a “joke”, adding that “it is not a conservation bill at 
all—it should be called A Bill to Encourage Waste of the 
Resources and Mineral Wealth of the State of Illinois.” 
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Drilling Employees Win Ruling 


Employees engaged in the drilling of oil wells, regardless 
of whether they are employed by the owner of the property 
or by an independent operator, and regardless of whether 
they perform the complete drilling operation or only a part, 
are subject to the wage-hour law. This ruling has been made 
by Federal Judge James C. Wilson in a suit in the Federal 
District Court for the Northern District of Texas, Amarillo 
Division. The case, styled O. V. Hall et al. vs. Warren-Brad- 
shaw Drilling Company, was a suit for overtime pay under 
the wage-hour law. Judge Wilson awarded the employees 
$4200, in addition to an attorney’s fee of $500. 

The plaintiffs were members of a rotary drilling crew 
drilling oil wells in the Panhandle area of Texas. After their 
work was finished, a cable-tool crew completed the wells. 
Judge Wilson held that the plaintiffs were covered by the 
wage-hour law, despite the fact that they did not complete 
the drilling of a well, because their work was necessary to 
the production of goods for interstate commerce. 

Judge Wilson, in giving his decision, said that so far as 
the applicability of the wage-hour law is concerned in this 
case, it is impossible to distinguish between a contractor per- 
forming the work and the owner of the lease himself per- 
forming the work. He stated that it is the character of the 
work done by the employee that determines whether he comes 
under the terms of the act rather than the character of the 
business in which the employer is engaged. 

The Warren-Bradshaw Drilling Company is appealing the 
decision to the Federal Circuit Court. 


% 


Pennsylvania Joins Compact 


The Pennsylvania Legislature on July 17 approved the bill. 


providing for that state’s entrance into the Interstate Oil 
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Compact Commission. Governor James signed the bill on 
July 23. 

New York State approved a bill last April providing for its 
entrance into the Interstate Compact contingent upon Penn- 
sylvania joining the body. 

a 


Seek Oil in ‘‘Uncontrolled’’ New Guinea 


Oil search operations in New Guinea will be personally 
investigated by Allan McDonald, Australian minister for 
external affairs. Large areas of New Guinea, which is an 
Australian mandated territory, have scarcely been explored 
and are occupied by uncivilized natives some of whom are 
head hunters. 

McDonald said the government is determined to assure 
peaceful penetration of the remote areas. Control of oil search 
expeditions is made necessary to avoid antagonizing natives 
and endangering the lives of later prospectors. 


* 


Cole Bill Passes 


On July 31 President Roosevelt signed the Cole Bill, which 
previously had been passed by both branches of Congress, 
giving the administration authority to construct a network 
of pipe lines. The law is designed to permit transportation of 
petroleum into the industrial East where, due to a shortage 
of tankers, a serious lack of oil and gasoline is threatened. 
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Ask Compact Ratification 


President Roosevelt has been asked by oilmen and congres- 
sional leaders to transmit for congressional ratification the 
new Interstate Oil Compact, signed by 11 states and extend- 
ing for two years from September 1. The present compact 
agreement expires on September 1. 

States that have signed the new compact agreement are 
Arkansas, Louisiana, New York, Pennsylvania, Oklahoma, 
Texas, Kansas, Colorado, New Mexico, Illinois, and Michigan. 
These 11 states produce approximately 74 percent of the 
nation’s crude oil. 


ad 


Potential Test Order Postponed 


Because a previous order is now involved in litigation, the 
Texas Railroad Commission has postponed indefinitely poten- 
tial tests for the McElroy field of Crane and Upton counties. 
The commission has appealed a decision in which Gulf Oil 
Corporation is interested affecting the allowables in the Mc- 
Elroy field. 

- 


Priorities for the Oil Industry 


A coérdinated program has been developed for assisting 
the petroleum industry in obtaining priority or preference 
ratings on essential material and equipment. The program has 
been worked out by the OPM, OPACS, and the Petroleum 
Coérdinator, and apparently is designed to avoid conflict 
between the defense agencies in dealing with the problem of 
supplying the petroleum industry. 

Those in the oil industry needing priority assistance hence- 
forth will apply to Harold L. Ickes, Petroleum Coérdinator, 
who will make recommendations to the OPACS and OPM. 
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_ MAJOR Refining ACTIVITIES 








Percent Refining Capacity Operated 


Western Division, 70.5 Percent 


Central Division, 74.8 Percent 


Eastern Division, 89.4 Percent 





ETROLEUM SPECIALTIES, Inc., recently signed a 

license agreement with Universal Oil Products Company 
and has modernized its refinery at Flat Rock, Michigan, in 
order to take advantage of the latest improvements in the 
Dubbs cracking process. 

The plant is running 2350 bbl. per day of Illinois crude 
oil at present and is cracking about 600 bbl. per day of 
topped crude oil. With proposed improvements completed, 
the Dubbs cracking capacity will be increased to 900 bbl. 
per day. 

Built several years ago by the Interlakes Refining Com- 
pany to operate on Michigan crude oil, the plant until re- 
cently has been shut down. 

a 

The Francitas Gas Company, Houston, Texas, cycling 
plant being built in the Francitas field of Jackson County, 
South Texas, to process gas from leases on holdings largely of 
The Texas Company, Skelly Oil Company, and British Amer- 
ican Oil Producing Company, is progressing rapidly. Accord- 
ing to a report from Emby Kaye, head of the Distillate Engi- 
neering and Processes Company, Tulsa, Oklahoma, work is 
continuing rapidly in spite of the difficulty in obtaining spe- 
cialties used in plants of this type due to national defense. 
Equipment used in construction of the plant is that of Dis- 
tillate Engineering and is used under license. Construction of 
the plant is being done by H. B. Zachry Construction Com- 
pany. Operation of the plant is expected to begin the latter 
part of this month. 

= 


According to Dan Long, superintendent of the Opelika 
cycling plant of the Lone Star Gas Company and Shamrock 
Oil and Gas Corporation, the plant will salvage butane gas 
that has been going to waste. Installation of the equipment 
to recover the butane gas 


A plant costing approximately $1,000,000 and having a 
capacity of 3500 bbl. of crude oil per day is planned by 
The McColl-Frontenac Oil Company, Ltd., of Canada. The 
refinery is scheduled for construction on a 60-acre site pur- 
chased in the Bonnybrook district in East Calgary, officials 
announced. Crude oil for the plant will be supplied from 
the Turner Valley and other oil fields adjacent to Calgary. 
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James W. Vaiden, vice-president of Skelly Oil Company, 
in charge of manufacturing, has announced that the present 
gasoline plant in N'¥2 SW of 27-22-37e, Lea County, New 
Mexico, is to be enlarged to process 20,000,000 cu. ft. per 
day of gas. 

New equipment to be added to the plant will take gas from 
the numerous wells of the county, now possessing a hydro- 
gen sulphide content of 277 grams per M. cu. ft. and reduce 
the content to 15 grams per M. cu. ft. 

The treated gas will then be delivered to a carbon black 
plant to be constructed by the Columbia Carbon Company 
in 22-22-37e where preliminary tests have revealed that 
about 1 Ib. of carbon black per 1000 cu. ft. of gas will be 
obtained. 


te 


Construction is nearing completion on Shell Oil Com- 
pany’s second toluene plant at Houston, Texas, according 
to a statement issued by R. G. A. van der Woude, president. 
The plant is scheduled to begin operation about October 1. 

Contract for construction of the plant is held by C. F. 


Braun Company. Combined capacity of 





the two plants will be 
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major Oil Field actTiviTiEs 





ELMERICH and Payne, Inc. and Phillips Petroleum 

Company apparently have opened a new field in Norton 
County, Kansas. Their Cooley No. 1, CSL SE NE, 11-4-21, 
swabbed 65 bbl. of crude oil of 36-gravity grade in 19 hr. 
from the Lansing zone before being treated with acid. The 
well, drilled to 3750 ft., topped the Lansing at 3402 ft., the 
Arbuckle at 3655 ft., the Granite at 3746 ft. It was plug- 
ged-back to 3404 ft. for acidizing. 


*» 


Hilliard No. 1, C $12, SE SW 27-1n-6e, seven miles south 
of the Flora pool and about the same distance west of the 
Cisne pool opens a new field in Wayne County, Illinois. The 
well drilled by Wiser Oil Company flowed 1183 bbl. of oil 
in 11 hr. after being drilled to a total depth of 3085 ft. 
and perforated between 2992-96 ft. and 3021-24 ft. oppo- 
site the McClosky lime. The Texas Company No. 1 Leathers, 
a quarter of a mile from the Wiser well, flowed approxi- 
mately 400 bbl. per hr. from the McClosky lime at 3015 
ft. It is the largest producer in the formation in the Sucker 
State. 

® 


Thirty miles west of Hobbs, New Mexico, and four miles 
from nearest production a new oil pool has been opened in 
Lea County, in the southeastern part of the state. The well 
is State No. 1 and was brought in at a depth of 3098 ft. 
by Harry Leonard of Roswell and Van S. Welsh of Artesia, 
New Mexico, independent producers. Ten bbl. of crude oil 
per day flowed naturally from the well. Production was 
from the Dolomite structure, which is similar to that in the 


Lynch field. 


Gulf Refining Company’s Calcasieu National Bank No. 1, 
Hayes area, Calcasieu Parish, Louisiana, is credited with be- 
ing the discovery well of a new distillate field for that state. 
The well blew out and caught fire during perforating of 
casing at 10,527-29 ft. Large volumes of gas and distillate 
were recovered from the well before the blowout. During the 
blowout the well flowed between 100,000,000 and 200,000,- 
000 cu. ft. of gas and distillate per day before cratering at 
the end of the casing string at 10,500 ft. 

aN 


McAlester Fuel Company’s Franks No. 1 in 16-18-21, 
four miles east of the Dorcheat field near Macedonia, opened 
production as the seventh lime discovery in Columbia 
County, Arkansas. A distillate well, production was brought 
in at 8906-14 ft. with 21 shots and after washing flowed 
48 bbl. of clear distillate in 3'% hr. through a '4-in. choke. 

2 

Posey County, Indiana, has a new oil field as the result of 
the Cherry and Kidd Ford No. 1, in 34-40-13w. Drilled to 
2976 ft. the well was acidized in the McClosky lime and 
swabbed 20 bbl. of oil without water in 12 hr. 

fe 

Southwest Texas areas have a new pool opened by Adams 
No. 1, about one and a half miles west of the Alfred pool 
in Jim Wells County. The well is owned by Wilcox Oil and 
Gas Company and Ike Howeth, and was drilled by Fallis and 
Wise. Perforations at 4312-22 ft. showed 5 bbl. of fluid per 
hr. through 4-in. choke with 1080-lb. casing and 200-Ib. 
tubing pressure. A squeeze job was necessary when salt water 
intrusion interrupted flow. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa 88-1.20 
Playa Del Rey __ .80- .87 Gulf Coast .95-1.48 
Coali -73-1.13 
sare — s North Louisiana 1.20-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyomi .47-1.15 , 
eee Kentucky 1.32-1.43 
Colorado .95- .97 
New Mexico .70-1.15 Indiana 1.22 
Texas Ohio 
North Central .68-1.27 Siiee 1.05 
Panhandle -70-1.15 
West Texas -70-1.12 Michigan 1.24-1.44 
Gulf Coast .95-1.48 
Darst Creek 1.14 Pennsylvania 
East Texas 1.27 Bradford 2.7: 
Talco .79 i 
Southwest 2.40 
Kansas -70-1.25 Barska 2.34 
Arkansas .68-1.30 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gals. each) 





1B. of M. Week Week Week 

Calculated Ended Ended Ended 

Requirements Aug. 2, June 28, Aug. 3, 

(July) 1941 1941 1940 
| Oklahoma 198,500 7417,050 420,850 110,000 
| Kansas 225,300 7235,500 237,300 183,150 
Nebraska 4,200 2 5,050 4,750 150 
Panhandle Texas 80,750 82,450 66,000 
North Texas 99,900 102,200 84,750 
West Central Texas 29,650 30,850 28,250 
West Texas 221,650 264,050 182,600 
East Central Texas 79,400 80,600 72,950 
East Texas 298,550 373,300 374,850 
Southwest Texas 180,250 211,350 174 700 
Coastal Texas 242,350 283,450 185,800 

TOTAL TEXAS 1,324,000 1,232,500 1,428,250 1,169,900 
North Louisiana 78,550 77,350 63,150 
Coastal Louisiana 240,350 248,350 216,950 

TOTAL LA. 304,000 318,900 325,700 280,100 

| Arkansas 77,000 73,300 72,700 72,400 

| Mississippi 21,000 > 47,750 28,500 11,750 

| Illinois 384,800 357,650 339,100 106,650 

| Indiana 22,200 > 20,350 21,300 14,750 
Eastern (not incl. 

Ill. and Ind.) 102,100 94,800 92,500 91,700 
Michigan 37,200 12,450 37,800 54,750 
Wyoming $8,400 82,600 77,700 69,300 
Montana 19,900 20,400 19,250 18,750 
Colorado 5,100 1,000 3,950 3,550 
New Mexico 108,600 109,750 111,400 105,050 

TOTAL EAST 

OF CALIF. 3,222,300 3,062,050 3,221,050 2,891,950 
California 624,800 633,200 626,200 601,600 

TOTAL U. S. ~ 3,847,100 3,695,250 3,847,250 3,493,550 


1These are U. S. Bureau of Mines’ calculations of the requirements 
of domestic crude oil based upon certain premises outlined in its de- 
tailed forecast for the month of July. As requirements may be sup- 
plied either from stocks, or from new production, contemplated with- 
drawals from crude oil inventories must be deducted from the Bureau's 
estimated requirements to determine the amount of new crude to bo 
produced. 

*Oklahoma, Kansas, Nebraska, Mississippj, and Indiana ficures are 








for week ended 7 A.M., July 30. 
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parsportiltion 


Transportation holds a master key to the 
successful promotion of our defense pro- 


gram. Transportation of petroleum prod- 


ucts in huge quantities is imperative, for 
oil is the life blood of mechanized and 
mobile equipment. 


Facilities for handling these huge quan- 
tities will be put to an unprecedented 
test, but the demand can and will be met. 


While the Oil Industry has been busily 
engaged in increasing known oil re- 
serves threefold since 1917, it has not 
neglected the development of vital Trans- 
portation facilities. During this time the 
number of tank cars has been doubled; 
pipeline capacities have been tripled; 
oil tankers have been increased 900%. 
These are encouraging facts—eloquent 
testimony to the ability and foresight of 
our 20th century pioneers, the American 
oil men. 


DOWELL INCORPORATED 
Executive Office: Midland, Michigan 


General Office: 
KENNEDY BLDG., TULSA, OKLAHOMA 
Subsidiary of The Dow Chemical Company 








PETROLEUM Statistics AND FIELD Operations 








U. S. Daily Average Production Daily Average Crude Runs to Stills 


3,850,000 
3,700,000__ 


3,550,000___ 
3,400,000 


3,800,000. 
3,700,000___ 
3,600,000___ 
3,500,000 
3,400,000_ 








— BARRELS — 
— BARRELS — 


ry 
3 
< 








U. S. Crude Oil Stocks Gasoline Stocks—Total U. S.* 


285,000,000 
270,000,000. 
255,000,000 
240,000,000 
225,000,000 





100,000,000 


90,000,000__ 


80,000,000 
70,000,00 1 
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*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics 
Petroleum Institute. 
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Summarized Operations in 


Active Fields for July, 1941 
a Producers | Rigs | Drilling 


| Type of 
| Wells | Tool Used 


FIeLps Depth of 


No. Casing Gravity 
| Production 


Strings of Oil 


East Texas 
Gaines County 
Hockley County 
Ector County 
Panhandle 
Nueces County 


Hawkins Field 
OKLAHOMA 

Okfuskee County 
KANSAS 

Russell County 

Rice County... 

Barton County 
ILLINOIS 

Central Illinois. . . 
New Mexico 

Lea County 
CALIFORNIA 

Kern County.... 

Wilmington 











3500-3700 
4400-5584 
4800-6850 
3675-4377 
1700-3900 
3922-5878 
3730-3935 
4495-4912 


| 
Texas 
| 


2150-4125 
2926-3435 
3222-4085 
3290-3518 
1425-4100 
3150-4030 


1840-11 ,450 
3500-4000 


oN) 


by N 
mwgws www 


w 





2or3 
2 and 5 
2 and 5 

9 

2 

9 


9 
- 


3or4 
2 and 3 


Rotary 
Rotary 
Rotary 
Rotary 
Rot.-Cab. 
Rotary 
Rot.-Cab. 
Rotary 


Rotary 

Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 


Rot.-Cab. 





Rotary 
Rotary 








Arkansas 
California. . 
Colorado 
Illinois 
Indiana.... 
Kansas...... 
Kentucky. ... 
Louisiana........ 
Michigan 
Mississippi 
Montana 





West Virginia... 
Wyoming....... 


| 


Completions 











Total.... 


3379 2438 


} 
| 
June | 
| 


Field Activities by States 


Producers | 
July June 


46 

Q* 
245 
11 
1 





Locations 
July June 
16 
119 


20 
136 


518 
49 
230 
26 
187 
98 


“"9 
47 
"262 


1439 


July 
11 
100 





Rigs 
June 
s 
97 
15 
288 
20 


for July, 1941 





Drilling Wells 
July June 


| Pr 





oduction, 1940 
(In Barrels) 


25,699,000 


103,738,728 
19,768,984 
4,313,159 
6,663,872 
267,533 
38,893,898 
4,240,441 
3,132,280 
152,516,049 
17,987,217 
490,101,261 
3,586,653 
25,863,538 





920 


1,344,576,159 





*Includes water-intake and pressure wells. 
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High strength core. T W O 
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No. 2 


File hard base for super- 
surface lasts as long as 
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Wearing Surface 
No. 1 


Hard, corrosion-proof, wear- 
resistant super-surface. 


+. double wearing surface means two to 
four times longer rod life for users of Mission 
Super-Surfaced Piston Rods. 


WEARING SURFACE NO. 1 


This hard, corrosion- proof, wear-resistant 
super-surface lasts about as long as a regular 
File-Hard Rod under ordinary conditions. . . 
and up to three times longer under corrosive 
conditions. 


WEARING SURFACE NO. 2 


When the super-surface is finally worn off, 
a regular Mission File Hard surface remains 
to give its long period of wear. 


LONGER ROD LIFE MEANS 
LOWER ROD COSTS 


From two to four times longer life at only 
about a 45‘. increase in price .. . This 
means lower rod costs any way you figure it. 
Install these rods in your pumps and start Mission Fluid End Piston 
saving right away. Mission Manufacturing Co., with replaceable rubbers 
Houston, Texas. Export Office, 30 Rocke- on.a long life body . . . 
feller Plaza, New York. guaranteed to be the most 
economical piston on the 
market to operate. 


VIS SION 


SLUSH PUMP PARTS 


Your pumps stay running longer and cost less to 
repair when equipped with Mission Pump Parts 























MAJOR [ive Line ACTIVITIES 


ETROLEUM Coédrdinator Harold L. Ickes has recom- 

mended immediate construction of a $70,000,000 pipe 
line, largest the petroleum industry has ever built, capable 
of transporting 250,000 bbl. of oil per day to the east coast 
from East Texas oil fields. The codrdinator’s recommendation 
was made following passage of the Cole bill by the Senate. 
Congressional action on the Cole bill permits exercise of the 
power of eminent domain in obtaining the rights-of-way 
for pipe lines declared essential to national defense by presi- 
dential proclamation. It also provides that the government 
may construct the lines if necessary or lend private industry 
the money for such construction. 

Ickes and Deputy Coérdinator Ralph K. Davies have held 
meetings with representatives of a number of major oil com- 
panies who have expressed willingness to coéperate in the 
joint construction of the line. Although the representatives 
differed on the route and type of the project, they have 
agreed to abide by Ickes’ recommendation. 

The 20-in. pipe line will originate in the East Texas oil 
fields near Longview and proceed to Nashville, Illinois. This 
unit of the line is to have a capacity of 200,000 bbl. per 
day. The Illinois terminal will connect with a 16-in. pipe 
line from Wood River, Illinois, which is the present terminal 
for pipe lines from the Mid-Continent and Texas fields. This 
line will have a capacity of 115,000 bbl. per day. 

From Nashville, junction of the East Texas and Wood 
River terminal line, a 24-in. line will be built to the Atlantic 
Coast, terminating in the Philadelphia, Pennsylvania, and 
New York refining areas. 

Capacity of the 24-in. line will be 250,000 bbl., whereas 
the capacity of the 20-in. and 16-in. lines from East Texas 
and Wood River total 315,000 bbl. per day. The excess 
capacity would assure the 24-in. line of a continuous supply 
of oil. Route of the pipe line is said to represent a compro- 
mise between the major oil companies who want a direct line 
from Texas to New York. The opposing group, headed by 
Harry F. Sinclair, requested the so-called northern route. 

“So routed,” the codrdinator said, ‘the main line, with the 
necessary feeder line connections, will reach the principal 
sources of oil production east of the Rocky Mountains, and 
thus will be supported with a maximum of crude reserves.” 
The line, 1560 miles in length, will provide new outlets for 
crude oil from Kansas, Oklahoma, northwest and Panhandle 
areas of Texas, Nebraska, and Wyoming. 

Ickes reported that if all the conditions for the construc- 
tion of the projected pipe line are ideal, a minimum of eight 
months will be required for construction. 

Among the companies included in the joint construction 
of the line, forming an organization to be known as the 
National Pipe Line Company, are Socony-Vacuum Oil Com- 
pany, Cities Service Oil Company, Standard Oil Company 
of New Jersey, Atlantic Refining Company, Tide Water 
Associated Oil Company, Shell Oil Company, Inc., Gulf Oil 
Corporation, The Texas Company, and the Consolidated Oil 
Corporation. 

ed 

Directors of the Plantation Pipe Line Company have an- 
nounced the awarding of four separate contracts for con- 
struction of an 800-mile gasoline pipe line from Baton 
Rouge, Louisiana, to Greensboro, North Carolina, and 200 
miles of lateral lines from Bremen, Georgia, to Chattanooga 
and Knoxville, Tennessee, for a capacity of 60,000 bbl. per day. 

Contract for the section of line from Baton Rouge to the 
Mississippi-Alabama state line was awarded to Latex Con- 
struction Company, Houston, Texas. For the line from the 
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Mississippi-Alabama state line to Alabama-Georgia line the 
contract was let to the Oklahoma Contracting Company, 
Dallas, Texas. Williams Brothers Corporation, Tulsa, Okla- 
homa, was given the contract for construction of the line 
from Alabama-Georgia state line to Greensboro. Williams 
Brothers will also construct the lateral lines from Bremen, 
Georgia, to Chattanooga and Knoxville. 
a 


Construction of a pipe line to deliver natural gas from 
southern Louisiana into Tennessee and North Carolina has 
been announced by The Tennessee Gas and Transmission 
Company, who plan to begin work immediately. 

Curtis B. Dall, president of the company, says that the 
necessity for federal approval of the project was eliminated 
when the Federal Power Commission earlier disclaimed juris- 
diction of the company’s application to construct the line. 
The line will cost approximately $22,500,000. 

% 

A 200-mile pipe line from the southern Louisiana fields 
near Houma to Mobile, Alabama, is being constructed for 
the United Gas Pipe Line Company, Shreveport, Louisiana. 
The line is being laid under the Mississippi River at Luling, 
Louisiana, overland to Lake Ponchartrain, across the lake to 
Mandeville, then east past Gulfport, Mississippi, to Mobile 
to connect with lines to Jackson, Mississippi, and Pensacola, 
Florida. The pipe varies in size from 10 to 16 in. 

ed 

Trans-American Pipe Line Company has proposed a $25,- 
000,000 pipe line from Wichita County, Texas, to a deep- 
water terminal at Savannah, Georgia. In a letter to Secretary 
Ickes the company states that the proposed line would re- 
lease 12 to 15 tankers for other service. 

The proposed line would be 1050 miles in length, 10 in. 
in diameter the first 300 miles, and 12 in. the remaining 
distance. Capacity would be 70,000 to 75,000 bbl. daily. 

ed 

Operators in the Cement pool of Caddo County, Okla- 
homa, greatly in need of additional outlet, will be given 
relief by The Texas Pipe Line Company, which has announced 
plans to construct an 8-in. pipe line from the Apache pool 
through the Cement field to its main line at Seminole. The 
line will be 100 miles in length and will have a capacity of 
25,000 to 30,000 bbl. per day. 

a 

Dow Chemical Company of Freeport, Texas, is negotiating 
to lay a system of pipe lines to tap natural gas wells within 
a radius of 125 miles of the $18,000,000 Freeport plant. 
Dow plans a $1,000,000 addition to the plant to turn out 150 
tons of ammonia per day from hydrogen gas from the Gulf 
Coast’s natural gas wells. The plant, now using about 75,- 
000,000 cu. ft. of gas per day, will need between 180,000,- 
000 and 200,000,000 cu. ft. per day. 

*» 

Panhandle Eastern Pipe Line Company will lay a $4,633,- 
000 pipe line to serve 66 municipalities in Michigan. The 
Michigan Public Service Commission recently announced 
permission for the line. The company will construct ‘the 
pipe line from a point west of Toledo, Ohio, on the trunk 
line from Texas and Oklahoma fields. Panhandle Eastern has 
contracted with Consumers Power Company for 15 years 
of transportation of natural gas to Michigan from Amarillo, 
Texas, and Hugoton, Kansas, fields, to substitute for arti- 
ficial gas. The power company will spend $250,000 to con- 
nect to its own line from the Winterfield-Riverside gas fields. 
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Designing and Installing Refinery 
Steam Piping 


x+ Area of steam line, pressure drop, radiation loss, elimination of 
condensate, and velocities in steam lines are factors to be consid- 
ered for efficient steam distribution 


iA PETROLEUM 
2 ENGINEER 


Development Engineer, Hancock Oil Company of California 
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O DESIGN and install steam 

piping in a refinery by applying 
arbitrarily the same rules and princi- 
ples used in power plant piping is 
bound to result in unsatisfactory and 
inefficient operation. There is nothing 
wrong with the principles. It is sim- 
ply a matter of their correct applica- 
tion. The steam duties in an oil re- 
finery are not, necessarily, alike in 
all respects, to those of steam for pow- 
er generation. Instead of endeavoring 
to define the essential differences, it 
will be more helpful if we take up the 
subject of refinery steam piping on 
its own merits. 

Obviously, inefficient steam distribu- 
tion will be reflected in fuel consump- 
tion, but if, for instance, the plant has 
been disposing of the non-condensable 
gases produced in the cracking opera- 
tion by burning in a flare, the cost of 
this portion of the fuel is negligible. 
With the rapid development of poly- 
merization, alkylation, and kindred 
processes, however, these gases are 
coming to be considered of definite 
value as charging stocks. Nor can self- 
produced dry natural gas longer be 
given negligible value for the same 
reason. In any case, it is pertinent to 
state one of the principles of account- 
ing that applies directly to the matter 
in hand. In setting up a unit cost for 
fuel do not use the selling price, but 
rather use the accountant’s book cost 
of production of the fuel. Goods on 
hand cannot be valued at their selling 
price as this involves an anticipated 


profit. 


Main Factor Affecting Efficiency 


All the conditions, of either plus or 
minus values, that affect the efficiency 
of a steam line will be found to center 








R. G. LOVELL 


received his academic training in New York 
and served several of the larger mining and 
milling companies of New Mexico, Arizona, 
and the Republic of Mexico as power engineer 
and master mechanic from 1908 to 1917, then 
saw military service in the engineering corps 
until 1919—Returning from the war he became 
affiliated with the oil refining industry, first with 
Standard Oil Company of California as refinery 
construction engineer and later with a foreign 
company—Later he was made assistant to the 
chief engineer of Pan American Petroleum and 
Transport Company for the construction of their 
California processing properties—He has been 
with The Hancock Oil Company of California 
since that time. 
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upon the area of the line. The prob- 
lem consists, entirely, of sizing up the 
other factors that are affected by line 
size and evaluating them properly from 
the dual angle of cost and utility. 


Pressure Drop 


To keep pressure drop between boiler 
plant and points of use at a practical 
minimum has always been considered 
desirable. To many this has seemed to 
be entirely a question of providing such 
liberal line size that the loss-of-head- 
due-to-friction would be low. This is 
not necessarily: the case. It can easily 
be that pressure drop is greater with 
large line size than with smaller line. 


Radiation Loss 


The loss of heat from the steam due 
to radiation is governed by the nature 
of the steam—normal or superheated 
—by the differential in temperature 
between the steam and the surround- 
ing air, by the number of sq. in. of 
pipe exposed to the outside air and by 
the length of time in which any one 
cu. ft. of the steam is so exposed dur- 
ing its passage from boiler to point 
of use. The thickness of the pipe wall 
has so little to do with the matter that 
it well may be neglected. As the time 
factor increases, due to low velocity, 
the loss of heat from a unit volume 
becomes greater and more condensation 
takes place. Condensation increases 
specific volume, or, conversely, de- 
creases the specific gravity—density— 
of the steam, both being reflected by 
lowered pressure. So then, liberal pipe 
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"FLASH" FACTOR 





500 


TEMPERATURE OF WATER, DEG.F. 


Fig. 1. This chart gives the ‘‘steam flash"’ factor for a range of water tempera- 
tures from 212° to 600°F. 
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size is not always a desirable thing, no 
matter whether the steam is to be 
used for driving a pump or as a heat- 
ing medium. 


Eliminating Condensate 


Ratios of steam-to-liquid cylinder 
areas in refinery pumps are generally 
very liberal and little necessity is 
found for maintaining high throttle 
pressures. It is much more important 
to supply dry steam to the pump or 
heater for several varied reasons that 
will be explained later. It is entirely 
possible and practicable so to handle 
this proposition. It is known that the 
condensate formed in the line is car- 
ried along on the bottom of the pipe 
in the direction in which the line is 
graded, but that some part of the 
water will be entrained with the steam. 
The relative amount of water so en- 
trained is governed, in a considerable 
degree, by the steam velocity. To per- 
mit the water to drop out consists 
of lowering this velocity markedly for 
a very short distance by providing an 
enlarged section of the line just ahead 
of point of use. Then drain off the 
dropped-out water through a conven- 
tional steam trap. 


There are a multitude of ways to ac- 
complish this, depending upon the po- 
sition of the line. The method should 
not be considered as taking the place 
of the conventional cast-iron or steel 
steam separator. The latter device is 
carefully designed and manufactured to 
remove the water from steam that is 
moving at normal velocities, and the 
enlarged section and baffling in the 
separator accomplishes this, but in or- 
der to function as the designer in- 
tended, the size must be selected with 
a view to the amount and quality of 
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steam to be handled at this normal 
velocity. Size of line in which the sep- 
arator is connected should not, neces- 
sarily, be used as the proper size of 
separator. Too small a separator means 
too high velocity through it, with re- 
sultant incomplete separation. A for- 
mula that is often used for determin- 
ing separator size is: 

co AXBX 24 

= y 
in which C = area of inlet, sq. in. 

A = volume, cu. ft. of 1 Ib. 
of steam at the given 
pressure 

V = velocity, ft. per min. 

The source of this formula states 
that “the velocity should be figured as 
being 7000 ft. per min., maximum.” 
In the quoted statement lies the weak- 
ness of the formula. The 7000 ft. 
per min. velocity, specified as a maxi- 
mum, can, and should be, exceeded, 
for reasons already pointed out. It will 
be observed also, that, according to 
the formula, the area of inlet can be 
decreased as velocity increases. This 
may all be very well from the angle 
of lesser drop-out of water with 
high velocity, but it must be remem- 
bered that high velocity also invites 
entrainment of the smaller droplets 
with consequent increased difficulty of 
separation. 

The other stock argument against 
high steam velocity is the increased 
hazard of water hammer. When water 
is being carried along a steam line its 
direction of flow is governed primarily 
by the line gradient even if the steam 
flow is in the oposite direction. For obvi- 
ous reasons it is desirable that both be 
flowing in the same direction and, in 
that case, the velocity of the water 
is, of course, accelerated by the steam 
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velocity. The potential force of this 
water, when it encounters any obstacle 
tending to arrest the flow or to divert 
its direction, is according to the square 
of both the weight of the body of 
water and its velocity. To retain the 
advantages of high steam velocity and, 
at the same time, avoid the hazard 
attendant upon the high water ve- 
locity amounts only to providing 
means for the water to follow a 
straight line to a “blind siding”—a 
condensate receiver—where means are 
provided for its disposal. It should be 
noted that one receiver and one trap 
of ample size can serve several drains. 
The trap connection should not be 
taken off from the bottom of the re- 
ceiver. This in order to allow some 
space for the accumulation of dirt and 
scale, which should be blown out from 
time to time. The accompanying 
photographs show how this is some- 
times done. 

In selecting type of trap one can be 
guided by the recommendations of any 
reliable manufacturer. An impulse trap 
will do one kind of job satisfactorily 
but it cannot be expected, at its price, 
to do all the work done by a bucket 
trap. Selecting the particular make of 
trap is not of great importance as 
they are all good. This is much like 
the selection of a pump. If the user 
knows exactly what duty he wants 
from the equipment, and will state 
those requirements, he can safely be 
guided by the judgment of the equip- 
ment manufacturer. Steam trap size 
selection should not be made by pipe 
size, but by pounds of water per hour 
to be voided from the line. 


Steam Flash 


When water is discharged from a 
steam trap, at a temperature higher 
than that into which it discharges, a 
certain percentage of this water flashes 
into steam, which is often mistaken for 
live steam and the trap therefore con- 
demned. 

When a quantity of water is partly 
converted into steam at atmospheric 
pressure, there are 180 B.t.u. in each 
pound of the remaining water and there 
were 1150 B.t.u. in each pound of the 
steam. The difference between these 
two values is 970 B.t.u., which is the 
Latent Heat of Evaporation of the 
steam at atmospheric pressure. The 
temperature of the steam and water 
is exactly the same (212°F., at atmos- 
pheric pressure.) This exact equality 
of temperature is true of every sat- 
urated steam condition where water is 
in direct contact with the steam. 


Suppose now, for example, that 
steam at 250 Ib. per sq. in. absolute 
pressure is condensing and the con- 
densate is discharging through a trap 
into the atmosphere. From steam 
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Fig. 2. Flow of steam through pipes 
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Types of steam traps used in refinery steam lines. Valves at bottom of traps used 
to blow-out accumulation of dirt and scale 


oe 





tables it is noted that the temperature 
of the steam and condensate is 401° 
F., and that the heat content of the 
water at this temperature is 376 B.t.u. 
In order to determine the quantity of 
water that will be converted into 
steam, subtract the heat content of 
water at 212° F. and atmospheric 
pressure, which is 180 B.t.u., from the 
heat content of water at the discharge 
pressure, which is 376 B.t.u. in this 
case. Divide this value by the Latent 
Heat of Evaporation at 212° F. and 
atmospheric pressure. The result is the 
percentage of each pound of water 
converted into steam at atmospheric 
pressure. The equation is stated as 
follows: 

376 — 180 


970 

If the pounds of water discharged 
in a certain time is known the quantity 
of steam formed can be determined by 
multiplying this quantity by the flash 
factor. For instance, in the above case, 
100 lb. of water was discharged in one 
hour, the quantity of water converted 
into steam is 100 x 0.202 or 20.2 Ib. 

The accompanying chart (Fig. 1) 
gives the “‘steam flash” factor for a 
range of water temperatures from 212 
to 600°F. 


If the trap is discharging into a 
closed receiver, or into a common line, 
which is receiving many other trap 
discharges and/or steam pump ex- 
hausts, the flashing of the water into 
steam may cause a back pressure that 
can be detrimental to the operation of 
the trap. This problem should be in- 
vestigated thoroughly before the size 
of trap is specified. 


Flash factor = = 0.202. 
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Reasonable Steam Velocities 


The expression, reasonable steam ve- 
locity, is wot reasonable unless one de- 
fines the limits of reason and marks 
them so clearly that they will not easily 
be exceeded. 

In lines of not more than 300 ft. in 
length it is entirely reasonable to allow 
velocities of from 1000 to 1200 ft. per 
min. per in. of inside diameter, the 
higher value applying particularly to 
sizes above 12 in. This specification is 
with the idea of allowing for the pro- 
portion—the square—between area and 
diameter. With the same factors in mind 
it is safe to say that saturated steam of 
95 percent quality and at pressures of 
50 Ib. per sq. in. and up can be allowed 
a velocity of from 6,000 to 10,000 
ft. per min., whereas velocities of from 
7,000 to 20,000 are considered good 
practice for superheated steam at pres- 
sures of 200 lb. and up. 

Velocities in steam lines to recipro- 
cating units should not be more than 
65 percent of that to turbines, or any 
other service where the flow is continu- 
ous. The velocities noted apply equally 
well to both high- and low-pressure 
steam, as the reduction in friction at 
low pressure, due to the reduced den- 
sity, about offsets the condition that 
less initial pressure is available to suf- 
fer the pressure drop. 

Pressure drop through pipe is, ap- 
proximately, inversely proportional to 
the specific volume of the steam if the 
velocity is the same, i.e., if the pressure 
drop through the pipe is known at 50 
lb. per sq. in. (specific volume 6.65) 
the pressure drop at 100 Ib. per sq. in. 
(specific volume 3.88) will be, approxi- 


mately, 6.65/3.88, or 1.72 times the 
drop at 50-lb. pressure, with the same 
steam velocity. 


Steam Flow Chart 


The general flow formula for deter- 
mining the pressure drop in pipe lines 
transporting steam has been developed 
in chart form as shown. (Fig. 2.) This 
chart is not difficult to use and, in 
addition to covering the friction losses, 
and consequent pressure drop, there are 
a number of new features included. 
Not only is it possible to solve prob- 
lems in steam flow involving the pres- 
sure-drop-due-to-friction, but it is also 
easy to solve where velocity is to be an 
important factor. 

A very useful feature of this chart 
is that it provides a convenient means 
of finding the specific volume of steam 
at any pressure and temperature with- 
out referring to steam tables. Superim- 
posed upon the chart will be found a 
solid, heavy, black line, with arrows at 
intersecting points, which represents a 
typical example involving friction 
pressure drop as a factor. 


Reynold's Number 


In the abstract calculations for fluid 
flow in pipe lines it is necessary that 
there be some figure used as a coeffi- 
cient of friction, which will include: 

1. Mean velocity. 

2. Pipe diameter. 

3. Specific gravity. 

4. Absolute viscosity. 

This criterion is called Reynold’s 
Number and is used in all calculations 
and charts for fluid flow in pipe lines. 
There is no reason, within the scope of 
the present work, to explain the details 
of how this criterion is made up and 
reference to it is made only for general 
information. 


Typical Steam Flow Problem 


As the Reynold’s Number is the con- 
trolling element in determining the 
friction factor, it is necessary that the 
velocity of the steam through the pipe 
be known, or assumed, as this value is 
used in determining the Reynold’s 
Number. 

Refer to the procedure on the chart 
and follow through the example given. 
Then set up other values and work out 
a solution to those. A little practice is 
all that is required to make anyone pro- 
ficient in the use of the chart, and the 
ease and rapidity with which accurate 
results can be obtained will be sur- 
prising. 
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Underreaming to Straighten Hole in 


Well Drilled on Townsite Lot 


4 Underreaming to 30-in. diameter results in wide enough shoulder 
to permit new hole to be drilled 


N RECENT years, the control of 
the direction in which the bit is 
digging in rotary drilling has become a 
more or less routine part of the job of 
drilling an oil well. Methods of sur- 
veying well bores that determine the 
compass direction as well as the angle 
of inclination of a hole that is not ver- 
tical are now available at such a rela- 
tively low cost that many companies 
require deviation surveys even when 
departure from vertical is not of criti- 
cal importance. When wells are closely 
spaced, as in townsite drilling, or when 
wells are drilled bordering on lease 
lines, it becomes essential to avoid seri- 
ous deviations from vertical, either to 
preclude legal complications or to 
guard against drilling into a neighbor- 
ing well. 

Many devices and methods have been 
developed for correcting excessive de- 
viations and for returning the direc- 
tion of a well bore substantially to the 
vertical, 

A different procedure, tried for the 
first time (so far as is known), was 
recently employed successfully in one 
of the townsite wells at Hawkins, 
Texas. Although the maximum devia- 
tion had not become unduly excessive, 
the operator preferred to straighten the 
hole and thus avoid the possibility of 
drilling into one of the nearby wells. 

The principal points of interest in 
the hole-straightening operation rest 
in (1) the fact that the deviation was 
corrected before surface pipe had been 
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set and (2) the use of successively 
larger underreamers (to 30 in.) to 
create a wide enough shoulder to per- 
mit “re-spudding” a new hole that 
would have a more nearly vertical axis. 


Well Data Prior to Straightening 


The well had been drilled to a depth 
of 1221 ft., using three 65%-in. by 24- 
ft. drill collars and a 12'%4-in. fishtail 
bit. At 1221 ft. the fishtail bit was re- 
placed by a 12%4-in. rock bit, and the 
hole was deepened to 1627 ft. 

Knowing that in drilling other wells 
in the townsite of Hawkins, difficulty 
had been experienced with crooked 
hole, the operators were watching the 
trend of the well carefully. At a depth 
of 1200 ft. the deviation survey showed 
the hole to be straight. At the 1300-ft. 
depth the hole was off one degree; at 
1500 ft. the deviation was two degrees, 
and at 1600 ft. the inclination had in- 
creased to three degrees. If the three 
degree deviation had been maintained, 
the total horizontal displacement at 
4600 ft. (the approximate total depth 
of wells in this area), would have been 
166 ft., computed as follows: 








Depths, ft. Horizontal 
From To Deviation displacement, ft. 
1200 1300 30 min. (avg.) 0.873 
1300 1500 1 deg. (avg.) 3.490 
1500 1600 2% deg. (avg.) 4.362 
1600 4600 3 deg. 157.020 
Total 165.745 
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It is probable that the total devia- 
tion could have been reduced consid- 
erably below this maximum figure 
without corrective measures. Neverthe- 
less, because of the restricted boundary 
limitations of the townsite lot, it was 
considered essential, before the casing 
string was set, to straighten the hole. 


Reaming Unsuccessful 


In the initial efforts to straighten 
the hole, various reaming assemblies 
were used between depths of 1150 and 
1627 ft. These arrangements included 
different lengths of 734-in. drill col- 
lars, two- and three-way bits varying 
in size from 8% to 121% in., and regu- 
lar and special offset 12'1/,-in. reamers. 
Six attempts were made to straighten 
the hole, all unsuccessfully. 


Underreaming Operations 


It was then suggested that an at- 
tempt be made to create a shoulder of 
sufficient width by underreaming to 
permit beginning a new hole that 
would sidetrack the crooked hole. 

Accordingly, a wall scraper or un- 
derreamer of the expanding blade type 
was procured and the hole was en- 
larged in four operations. 

The expanding wall scraper tool 
used on this job consists of an alloy 
steel body containing a piston to which 
two blades are connected, the latter 
being mounted in such a way that the 
blades retract into the body while run- 
ning in or out of the hole. At the de- 
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sired time, the piston may be forced 
downward by increasing the pump 
pressure on the mud, thus expanding 
the blades outward and upward against 
the wall of the hole. As the drill pipe 
rotates, the blades cut their way to a 
fully expanded position and are held in 
this cutting position by pressure 
against the shoulder that has been cre- 
ated in the formation. If the formation 
has a soft consistency the blades are 
held in their expanded position by 
pump pressure. 

In the first underreaming operation 
the 12'4-in. hole was enlarged to 15-in. 
diameter from depths of 1350 to 1400 
ft. The 15-in. reamer blades were 
then removed from the tool and the 
hole was again enlarged, using 19-in. 
blades, from 1360 to 1400 ft. The 
third step consisted of enlarging the 
hole from 19 in. to 24 in. from depths 
of 1365 to 1400 ft. Finally, the 24-in. 
blades were replaced with 30-in. ream- 
er blades and the hole was enlarged to 
the latter diameter for a distance of 
72 ft. (from 1370 to 1442 ft.). 

Having thus enlarged the 12'%-in. 
hole to 30-in. diameter, it was reason- 
ably certain that a sufficiently wide 
shoulder had been formed to present 
enough purchase for ‘“re-spudding” 
without re-entering the crooked hole. 
If the underreaming tool had remained 
exactly concentric with the well bore 
creating a shoulder having the same 
width around the hole, a minimum 
shoulder width of (30-12%) +2 or 
87, say 9 in., would have resulted. In- 
asmuch as the tool would have been 
tending to remain vertical, it is prob- 
able that the larger hole might have 
been nonconcentric, thus creating a 
wider shoulder on the “inside”. Maxi- 
mum shoulder width on the “inside”’, 
if the perimeters of the original and 
enlarged holes coincided on the “out- 
side”, would be 30 minus 124 or 1734 
in. It is probable that the actual shoul- 
der width was between 9 and 17 in. 

In order to begin a new hole and de- 
termine, at the same time, whether 
firm solid rock was being encountered, 
an 8'-in. rotary shoe and two 6%-in. 
drill collars were used to core from 
1442 to 1453 ft. During this opera- 
tion, the pipe was rotated at extremely 
slow speed and almost no weight on 
the shoe. Inasmuch as the success or 
failure of the attempt would depend 
largely upon the type of core cut by 
the shoe, it was with considerable in- 
terest that the pipe was pulled out of 
the hole following the coring opera- 
tion. A full round core of unfractured 
rock was recovered, indicating a new 
hole had been made successfully. 

The 8 '-in. rotary shoe was then re- 
placed by a 734,-in. fishtail bit and the 
new hole was deepened to 1481 ft. At 
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that depth, the fishtail bit was re- 
placed with a 734,-in. bit of the differ- 
ential type employing both disk and 
saw tooth rollers. Using this type bit, 
the hole was drilled to a depth of 
1655 ft. 

The 734-in. hole was then reamed 
to 97% in., and then to 12% in. Fol- 
lowing this, 95%-in. casing was set and 
cemented at 1655 ft. 


Deviation surveys taken before the 
casing was set showed the maximum 
deviation to be less than one degree. 
Thus, the underreaming operation was 
considered entirely successful. It is pos- 
sible that this method of straightening 
a crooked hole may suggest to others 3 
way of “getting out of trouble” when 
other established methods of straight- 
ening hole may not appear suitable. 
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Illustrating sequence of hole-straightening operations 

















THE PETROLEUM ENGINEER, August, 1941 



































Compressor building and a part of the 
processing equipment 


Nn tr 
“—o 


PETROLEUM 
AT NGINEER 


A 5 
Sie 


fealie 


by 
 * wh ~ ye Ae 


Managing Editor 


P 771.2 





Cycling Plant in Swamp Area Permits 
Profitable Operation of Isolated Wells 


xt In South Louisiana, small unit takes production from two 10,000-ft. wells 
—Operation is at high pressures; discharge to key well at 4200 lb. 


‘Bee miles northeast 
of New Iberia, Louisiana, on Splice 
Island Chute, which is in the upper 
part of the Atachafalaya River, The 
Texas Company has constructed and is 
operating a cycling plant that is of in- 
terest because it demonstrates the man- 
ner in which a few wells in an isolated 
area can be operated profitably that 
otherwise might be of little value to 
their owner. It is of interest, too, be- 
cause of its exceptionally high operat- 
ing pressure. 

The plant is small, having but one 
compressor and handling only 8,000,- 
000 cu. ft. of gas per day. Two pro- 
ducing wells, whose depths exceed 10,- 
000 ft. are connected to the plant and 
gas is returned to a single injection 
well. The output of the plant, which 
operates on the straight retrograde sep- 
aration principle, is approximately 200 
bbl. of condensate per day. 

The Mongoulois plant, which takes 
its name from the Lake Mongoulois 
dome on which the wells are drilled, is 
situated in the swampy area of South 
Louisiana. All materials used in build- 
ing the plant had to be brought in by 
boat and transportation of the work- 
men to and from the job is by the same 
means. 
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Jacket water and engine oil are 
cooled by a 93-in. diameter 
radiator 
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Gas Heated 


The plant and injection well are on 
the west side of the Atachafalaya River 
and the producing wells are on the east 
side, about 600 ft. distant. Lines from 
the wells to the plant pass through the 
river and during cold weather when 
the river water temperature drops to 
as low as 49°F. it is necessary to heat 
the gas before it enters the river and 
again when it emerges on the other side 
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to prevent hydrate formation. Imme- 
diately before entering the river the gas 
streams from the two producing wells 
merge in a common line and_ pass 
through a water bath type heater. On 
the west side of the river, which is the 
side nearest the plant, the gas flow 
passes through a second heater of the 
same type. The first unit heats the gas 
to a temperature of 110°F. By the time 
the gas reaches the west side of the 







































































river this temperature has been reduced 
to about 80°F. and in the second heat- 
er this is increased to 100-105°F. 


Gas Cycle 


The incoming line is operated at full 
well pressure (approximately 3800 Ib.) 
until an adjustable choke in the line at 
the plant is reached where the pressure 
is reduced to about 2500 Ib. After the 
gas leaves the adjustable choke it flows 
into a primary scrubber. Both conden- 
sate and gas then pass through an auto- 
matic choke into a separator, the choke 
maintaining approximately 1100-lb. 
pressure on the separator. Immediately 
ahead of the automatic choke, calcium 
chloride solution is introduced to pre- 
vent hydrate formation in the separa- 
tor. Residue gas from the separator 
passes through an orifice meter, a final 
scrubber, thence to the compressor. In- 
take is at 1100-Ib. pressure and 40°F. 
temperature. Discharge to the injec- 
tion well is at a pressure of 4200 lb. 
The injection line is 400 ft. long and 
is of 2'-in. double extra heavy pipe. 


Processing 


Condensate from the separator passes 
into the primary flash tank, operated at 
a pressure of 250-lb. gauge and a tem- 
perature of 47°F. Solution gas from 
this flash tank passes to the plant fuel 
system. Condensate from the flash tank 
flows into a second flash tank that is 
operated at a pressure of 45-lb. gauge 
and a temperature of 44°F. From this 
tank, solution gas also passes to the 
plant fuel system. Condensate from 
this final flash tank flows directly to 
three 1000-bbl. storage tanks. The con- 








Meter setting between separator 
and final scrubber 
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densate is transported to refineries en- 
tirely by barge, which tie-up at the 
plant site and are loaded by gravity 
flow. 

The compressor is a 600-hp., V-angle 
type unit having three forged-steel 
cylinders of 3'4-in. bore and 14-in. 
stroke. 


Water and Oil Cooling 


Cooling of jacket water and oil for 
the compressor engine is accomplished 
by means of a large radiator. The 93-in. 
diameter radiator fan having adjust- 
able-pitch blades is driven by V-belts 
from the lineshaft. The engine flywheel 
is equipped with a sheave,to drive a 
lineshaft, which in turn drives the 
calcium chloride solution pump, an 
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electric generator, and the radiator fan 
mentioned. The radiator is a combina- 
tion oil and jacket water cooler. The 
coil cooler through which the lubricat- 
ing oil circulates is mounted between 
the water core and the fan and covers 
the full radiator area. Normal (mid- 
dle) setting of the fan blades causes 
68,000 cu. ft. of. air per min. to be 
circulated. High and low pitch settings 
permit an increase of 17'/2 percent and 
a decrease of 20 percent from normal 
cooling capacity, respectively. Makeup 
water for the jacket cooling system js 
from a 1700-gal. tank supplied by rain- 
water. 


Foundations and Supports 


The engine foundation is mounted 
on 45-ft. piling, which was driven 
until only 15 to 18 in. extended into 
the concrete mat when poured. As a 
precautionary measure against possible 
movement of the foundation after the 
engine was installed and in operation, 
a considerably larger quantity of con- 
crete than normal was used. Piling 
under the foundation was driven on 
4-ft. centers in both directions. 

The compressor building is support- 
ed on piling capped by a 6-in. by 8-in. 
timber. Floors were constructed of 3 
by 12s. All lumber including piling 
was creosoted. All vessels and equip- 
ment outside the building are on a plat- 
form constructed of 3 by 12s and sup- 
ported by piling having 6 by 8 capping. 

The engine room floor is 3 ft. above 
ground level and the operating plat- 
form is 2. ft. above ground level. The 
compressor building is 24 ft. by 36 ft. 
and the operating platform 36 ft. by 
32 ft. 


Field Lines 


From the producing wells to the 
final gas heater, field lines are of 2-in. 
seamless upset tubing; from this heat- 
er to the adjustable choke the pipe is 
2-in. double-extra-heavy seamless tub- 
ing. The lines are laid aboveground to 
the final heater, being anchored in con- 
crete piers spaced 40 ft. apart. From 
the last heater to the plant the piers are 
15 ft. apart and the lines are clamped 
to the piers. This practice has been ob- 
served both on discharge and suction 
lines. 

As a safety measure, the plant is 
protected with cylinder-operated plug 
valves so that in an emergency the flow 
of gas from the producing wells can be 
stopped immediately and the entire 
plant system bled-off to a safe distance 
from the location. The valves are oper- 
ated by means of pilot valves placed at 
various points throughout the plant. 
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Water bath type heater employed to 
heat the gas before it arrives 
at the plant 























o Wonder They're Glad 
IT’S A TYPE G-SC/ 


News like this gets around the oil fields quickly... 


and cases like this one account for the fast growing 


number of Type G-SC Pumping Engines. 


An East Texas company* experienced increasing 
difficulty in pumping enough fluid to get their daily 
allowable from a certain well. The stroke on the 
pumping unit was cut from 62 to 42 inches to 


relieve load on the engine, but still results weren't 


* Name on request 


gratifying. Then a Type G-SC was installed and 
went to work with typical results! After 24 hours 
at 42 inches, the stroke was lengthened to 62... 
and she's been pumping smoothly ever since .. . 
producing the full allowable at only 500-rpm and 
with plenty of power in reserve! (That slow speed is 


bound to pay dividends in long engine life!) 


Perhaps YOUR well needs a Type G-SC Pumping 
Engine! . . . Write today for detailed information. 

















THE COOPER-BESSEMER CORPORATION 


Mount Vernon, Ohio — PLANTS — Grove City, Pennsylvania 
West 43rd St. New York City 201 East Ist St., Tulsa, Okla. 
‘ment Bldg., Washington, D. C. 631 Spring St., Shreveport, La. 
640 E. 6lst St., Los Angeles, Calif 


Box 1856, Pampa, Texas Mtokolalolito Ml =jiele pam Olelilol mE» dol; 
slop aa Gol a @1a-Toleh ic): MES tol 529 M&M Building, Houston, Texas 
1501 Arcade Building, St. Louis, Missouri 















Development of Seminole Area an 


Interesting Chapter in Petroleum History 


iA PETROLEUM 
AZ ENGINEER 


the world 


Seale 


PART 1 


xt Many drilling and production problems overcome in exploitation 
of area classed among greatest of the high-gravity oil fields of 


by Hod aL! ua Et Consulting Engineer 


AVING produced in excess of 
1,000,000,000 bbl. of high- 
gravity crude oil the Seminole area 
of Pottawatomie and Seminole coun- 
ties, east central Oklahoma, undoubt- 
edly should be classed among the 
greatest of the high-gravity oil fields 
of the world. On July 16, 1941, which 
marked the end of the fifteenth year 
since discovery of large initial produc- 
tion from the Wilcox sand, it was esti- 
mated that the area had _ produced 
904,745,518 bbl. of oil, exclusive of 
the pools in the Wewoka dis=rict and 
the more recently discovered pools in 
the Seminole district. Recovery figures 
for the latter are not now available 
but a conservative estimate would 
place their production at more than 
100,000,000 bbl. Other high-gravity 
pools have exceeded the Seminole area 
in total recovery but in view of the 
fact that more than half of the Semi- 
nole oil sold at from $1.23 to $2.39 
weighted average per bbl, it is doubt- 
ful that any other field has yielded the 
gross return that operators in_ this 
great area have obtained. Upon the 
basis of 904,745,518 bbl. recovery and 
a weighted average posted price for 
oil, the area showed a gross return of 
$1,108,767,601.12 on its fifteenth 
anniversary. 

One of the most outstanding fea- 
tures of the two-county area is the 
large recovery per acre and the exceed- 
ingly large per-acre-foot recovery. In 
the present survey detailed study has 
been made of those leases that have 
produced 50,000 bbl. or more per acre. 
It is found that the 75 leases falling 
within this limitation have produced 
211,279,000 bbl. from 3050 acres, an 
average of 69,271 bbl. per acre. This 
has been obtained from not to exceed 
an average of 35 ft. of Wilcox sand, 
indicating a per-acre-foot recovery of 
almost 2000 bbl. The area, as defined 
herein, includes 21 pools comprising 
39,980 productive acres, which have 
produced an average of 22,630 bbl. an 
acre. The 74 outstanding leases, com- 
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FLOYD L. SWINDELL 


graduated in geology from the University of 
Oklahoma in 1924—Was with the U. S. Bureau 
of Mines for about 2 years, then with the Fed- 
eral income tax unit as oil and gas valuation 
engineer for slightly more than 4 years—Was 
Kansas-Oklahoma staff representative for The 
Oil Weekly for 6Y. years—Since that time has 
been in engineering, geolcgy, and sales work— 
At present is practicing as a consulting engi- 
neer at Tulsa, Oklahoma. 





prising 7.63 percent of the productive 
acreage, have produced 23.36 percent 
of the total recovery. 


History of Development 


The first oil of commercial value in 
Seminole County was found in the 
Wewoka district and it was this dis- 
covery that prompted the drilling 
boom that resulted in what is now 
known as the Seminole area. On St. 
Patrick’s Day, 1923, the exceedingly 
wild wildcat test of R. H. Smith and 
associates brought oil men from over 
the entire Mid-Continent to Wewoka 
when it began flowing at the rate of 
3500 bbl. daily from a sand at 3150 
to 3157 ft. This sand, named in honor 
of R. H. Smith, subsequently was cor- 
related as the upper member of the 
Cromwell sand series. Within a short 
time the second Cromwell was found 
to be productive and the intense activ- 
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ity that had developed was directed at 
these two sand members of the lower 
Pennsylvanian Series. It was not until 
almost two years later that Wilcox 
sand production was discovered on 
what was thought to be the south limb 
of the Wewoka structure. On Decem- 
ber 18, 1925, Magnolia Petroleum 
Company completed its Skinner No. 1, 
NW NW NW 5-7n-8e, flowing at the 
rate of 4000 bbl. daily from sand at 
4074-91 ft. This was the first Wilcox 
sand production in Seminole County. 

Approximately three years after the 
Cromwell sand discovery on the We- 
woka structure, Morgan and Flynn 
found a sand at 3560-80 ft. and ob- 
tained an initial production of 200 bbl. 
daily. This was named the Earlsboro 
sand and the well, Ingram No. 1, NW 
NW SE 10-9n-5e, was the discovery 
well of what is now known as the 
Earlsboro pool, one of the pools that 
are encompassed in the Seminole area. 
It was completed on March 1, 1926. 
Six days later Indian Territory Illu- 
minating Oil Company discovered the 
Seminole City pool when its James 
No. 1, NW NW SE 24-9n-6e, began 
flowing at the initial rate of 1100 bbl. 
a day from Hunton lime at 3975 to 
4012 ft. The drilling campaign that 
followed is one of the highlights of the 
history of the northern Mid-Conti- 
nent. Within 60 days after discovery 
of the Seminole City pool, two other 
important pools had been discovered 
in the vicinity. 

Most of the wells that were being 
completed at this time were producing 
from Hunton lime and the sensational 
initial production being obtained from 
them was attracting so much attention 
that discovery of the first Wilcox sand 
production in the area went almost 
unreported. On July 6, 1926, Amerada 
Petroleum Corporation’s Jones No. 1, 
NW NE SE 24-9n-6e, one-quarter 
mile east of the Hunton lime discovery 
well in the Seminole City pool, found 
the top of the Wilcox sand at 4258 ft., 
was drilled to 4277 ft., and began 
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“P)OTTOM-HOLE temperature, 218° F....depth, 9017 feet... 

1000 sacks of ‘Texcor’ Deep Oil-Well Cement, slurry averag- 
ing 16.5 lbs. per gallon... pumping-down time, 18 minutes 
... maximum pump pressure, 1500 Ibs.” So reads the job-log of this 
Dorcheat Field well near Magnolia, Ark. 


Another successful ‘Texcor’ deep-well cementing job... typical 
of outstanding results obtained with ‘Texcor’ by leading producers 
in principal fields. Use ‘Texcor’ ... get the extra assurance afforded 
by a cement which is made for deepest, hottest wells and highest 
pressures. 


CHOOSE FROM 4 GREAT CEMENTS 


‘Texcor’ is one of four high-quality cements for oil-industry serv- 4 BASIC ADVANTAGES 
1 


ice. ‘Texcor’t for deepest wells... ‘Starcor’* for deep wells... . Longer pumpability: In excess of 8 hours, with 
‘Incor’* for wells of moderate depth... Lone Star for all-around 40% water (16%-Ib, slurry), at 200° F. 
oil-field service. Quality pays—protect your investment by using . Higher strength: Over 5000 Ibs. in 24 hours, 


: € , with 16%-Ib. slur- 
Lone Star products. LONE STAR CEMENT CORPORATION, over CN ST 
ries, at 200° F. 


. Lower initial viscosity: Easier pumpability in 
heavy slurries .. . low pump pressures. 


Dallas .. . Houston. *Reg. U.S. Pat. Off. + Trade Mark 


. Greater density: Saw a “Texcor’ cube in half— 
notice its denser structure. Greater density, 
higher strength . . . longer tasting shut-offs! 


SYMBOL OF QUALITY my EVER SINCE 1900 





LONE STAR CEMENT CORPORATION 


Makers of...lLone Star...‘Incor’...‘Starcor’...‘Texcor’ 

















Independent Oil and Gas Company's and R. F. Garland's Fixico No. 1, first 
big Wilcox sand producer in the Seminole City pool, caught fire subsequent to 
its completion. 
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flowing at the unimpressive rate of 60 
bbl. per day. In the meantime a young 
man by the name of Robert Garland 
of Tulsa had obtained an 80-acre lease 
approximately one mile southwest of 
production in the Seminole City pool. 
After approaching several oil compan- 
ies in a fruitless attempt to get the lease 
drilled he succeeded in making a deal 
with what was then the Independent 
Oil and Gas Company. The test well 
was known as the P. Fixico No. 1, 
NW NW SE 26-9n-6e, and, as it did 
not show favorably in Hunton lime, 
was being looked upon as a probable 
failure. On July 16, 1926, this test 
found the top of the Wilcox sand at 
4065 ft. and was then looked upon 
with considerably more favor. With a 
penetration of only 8 ft. the well be- 
gan flowing as the rate of 6120 bbl. 
a day, the first gusher production in 
the area. As Wilcox sand has been the 
most prolific producing horizon in the 
area and this was the first large pro- 
duction from any of the wells com- 
pleted up to that time—the date of its 
completion, July 16, has been selected 
as the date upon which to celebrate 
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the Seminole area anniversary. It is 
interesting to note that the Hunton 
lime discovery well and the Wilcox 
sand discovery one-quarter mile to the 
east of it both were on the east edge of 
production in the Seminole City pool 
and the Independent-Garland well was 
almost exactly on the top of the struc- 
ture. 

Table 1 shows the discovery wells in 
each of the pools defined herein as part 
of the Greater Seminole Area, the 
horizon in which each was completed, 
total depth, date of completion, 1940 
production, estimated recovery to July 
16, 1941, and recovery per acre. Wil- 
cox sand discoveries in the pools not 
originally completed in this horizon 
are shown in Table 2. About 10 years 
ago the writer made a study of water 
encroachment on the various struc- 
tures in the area and was impressed 
with the fact that the Bowlegs pool 
had the most uniform oil-water front 
of any of the structures then consid- 
ered. Upon this basis it was predicted 
that the Bowlegs pool ultimately would 
have the greatest recovery per acre 
although at that time it was behind 





several of the other pools in this re- 
spect. From Table 1 it will be noted 
that the greatest production in barrels 
of oil has been recovered from the 
St. Louis pool whereas the Bowlegs 
pool ranks fifth in total recovery. Its 
recovery per acre, however, is consid- 
erably the greatest and it likely will 
have the greatest ultimate recovery per 
acre despite the fact that several of 
the other pools, such as St. Louis, have 
yielded considerable amounts of oil 
from post-Ordovician horizons. The 
possible reasons for the uniform water 
encroachment and high recovery per 
acre in the Bowlegs pool will be dis- 
cussed in a subsequent paragraph. 


Development Problems 


The pools of the Seminole area were 
drilled with rotary tools at a time 
when very little was known regarding 
what constituted a proper drilling 
fluid and how it should be used; also 
the importance of proper weight on 
the bit and proper drilling speed was 
unknown. In the great rush that de- 
veloped in establishing large produc- 
tion in the Wilcox sand the greatest 
amount of hole that could be made in 
the shortest period of time was the all- 
important aim. Most of the pools in 
this area, due partly to a system of en 
echelon faulting, have very sharp 
local dips in the upper horizons. This 
condition, coupled with high-speed 
drilling and maximum weight on the 
bit, resulted probably in the largest 
number of crooked holes that ever 
have been drilled in one area. One in- 
stance is known of a hole having a 
possible drift of almost 500 ft. from 
vertical and several instances were re- 
ported wherein holes were drilled into 
each other; this despite the fact that 
most of the drilling was done on 10- 
acre centers. This information is not 
presented in criticism of the operators 
who followed these practices but it 
does indicate the progress that has been 
made in the last 15 years in rotary 
drilling technique. A similar condition 
existed in the more recently developed 
Fitts pool, but here great care was ex- 
ercised with respect to proper weight 
on the bit, proper drilling speed, and 
good circulating fluid. The wells at 
Fitts are almost without exception 
within one or two degrees of vertical. 
Geologists who went through the Semi- 
nole campaign, particularly the early 
part of it, are fully qualified for what- 
ever reward there may be in the geolo- 
gist’s Paradise, owing to the great 
amount of correlation difficulty intro- 
duced by crooked holes alone. In the 
latter stages of development the newly- 
devised methods for surveying devia- 
tion from vertical were adopted, but 
it has not been possible to date to draw 
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HANG YOUR CASING HERE. 








THOUSANDS OF PIPE 
STRINGS ARE SAFELY 
SUSPENDED ON LARKIN 
SPIDERS AND SLIPS 


Hundreds of miles of oil well casing 
are safely hanging today on Larkin 
Spiders and Slips, thanks to the thor- 
oughness of Larkin’s job of design and 
construction of these important products. 























































Larkin Spider improvements have con- t 
tinuously kept pace with such progress- 
ive steps as increased well depths, 
stronger and heavier casing, safer drill- 
ing and producing practice. 

The Larkin Solid Type Spider is a re- 
cently improved streamline model hav- 
ing an integrally cast flanged base with 
grooves to fit various casing coupling 
sizes, thus allowing the spider to be 
installed centrally on the top coupling of 
THE SOLID TYPE the string. This Spider is chiefly for per- 
manent installations, and the grooved 
flange serves as a protective cover for 
the pipe against entrance of foreign 
matter. 

The Larkin Split Type Spider is used to 
great advantage either on temporary or 
permanent hook-ups. Assembly is easy. 
Heavy lifting is eliminated. The two 
halves are merely slid together and ( 
securely locked by the dovetailed key. | 

Because of increased safety, ease of 
handling, low initial cost and high sal- 
vage value, Larkin Spiders have sup- 
planted the use of clamps with many 
operators, even on short strings. 

Both types function alike ... forged 
steel heat treated slips, working on a 
taper, hold the casing with no pinching 
or distortion. The spider bodies are high- 
est grade cast steel, precision machined. 
Strength is proved by independent tests 
in which a load of 175 tons was applied 
- « « the equivalent of 17,500 feet of 
7” O.D. 20-pound casing. 

THE SPLIT TYPE Larkin Spiders, in all required sizes, 
are available at your Supply Store. 








For full details and 
prices see page 
1433 of your 1941 
Composite Catalog 






WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tulsa, Great Bend, Salem. 


EXPORT: 74 Trinity Place, New York City 


















a dependable structure map based on 
top of the Wilcox sand in the Semi- 
nole area. 


Production Methods 


Very early in the history of develop- 
ment gas-lift practice was introduced 
into the pools of the Seminole area. 
The fundamentals of this method of 
lifting had long been known but the 
refinements of today were entirely 
lacking. Before the practice of gas-lift 
had reached its peak many millions of 
dollars had been invested in the neces- 
sary equipment and most of this equip- 
ment had a major part of its physical 
life still remaining when it was aban- 
doned. It is not desired herein to go 
into a detailed discussion of the prob- 
able merits or demerits of gas-lift as 
applied in this area, for that subject 
still is highly debatable. It may be of 
interest, however, to present the pro- 
ductive history of two leases in the 
Seminole City pool wherein there seems 
to have been evolved some evidence in 
this connection. Carter Oil Company’s 
Mary Killingsworth lease, comprising 
the N'% of the NW and the SE NW 
of section 23-9n-6e, 120 acres, is situ- 
ated on the northwest side of the 
structural axis within a few locations 
of the northwest edge of production. 
This lease had an average Wilcox sand 
penetration of about 34 ft. in the 13 
wells that were drilled, one of these 
being a five-spot well drilled after the 
lease had been producing for several 
years. It was gas-lifted to capacity for 
a long time and many of the wells 
that had settled to several thousand 
barrels below their initial daily rates 
were boosted back up, in some cases to 
rates greater than their initial. This 
lease is estimated to have produced 
11,395,000 bbl. of oil as of July 16, 








TABLE 2 

Pool } Wilcox discovery well Location Depth, Initial Date of 
ft. production completion 

Allen .| Sinelair-Prairie, Amos “B” No, 2 SE NE SW 7-— 5-8| 4160-4175 | 1815 bbl. flow 1-21-29 
Bowlegs I. T. I. O., Davis No. 1 SW SW SW 13- 8-6) 4194-4200 | 5500 bbl. flow 1- 4-27 
Earlsboro Gulf, State No. 1 NE NENE | 16—- 9-5 4275-4291 | 8050 bbl. flow 12- 3-2 
Earlsboro, Ext.) Pierce et al, Phillips No. 1 SW SW SE S- 9-6) 4240-4245 230 bbl pump) 4- 5-31 
Earlsboro, S Amerada, Grounds No. 1 SE NE NE 22— 9-5 4188-4214 | 8170 bbl. gas 4-— 3-30 
Little River I. T. I. O., M. A. House No. 1 NW NW NW 1I- 7-6) 4017-4028 (13,541 bbl. flow 7- 1-27 
Little River, E.| Mid-Continent, Smith No. 1 NW NW NE. 5- 7-7) 4425-4447 | 3655 bbl. flow | 10- 9-28 
Mission Gulf, Mission No. 1 SW SW SW 5— 8-6) 4327-4340 | 3210 bbl. flow 6-11-28 
Sasakwa Sinclair-Prairie, 1. Davis No. 1.. NW SW SE 7- 6-8 4100-4164 | 957 bbl. flow | Apr., 1929 
Searight Searight Oil Co., Youngblood No.3 |NW NE SE 33-10-6, 4315-4317 | 4572 bbl. flow 10-11-26 
Seminole Amerada, Jones No. 1 NESE 21- 9-6) 4258-4277 60 bbl. flow 7-10-26 
Seminole, W Amerada-Dixie, Chase No. 1.. NW NESW 9— 9-6) 4087-4116 2500 bbl. flow \ug., 1930 
St. Louis. . Magnolia, J. J. Harper No. 1 NENENE 19- 7-5 4088-4093 | 351 bbl. flow 7-20-27 











1941, from 120 acres, an average of aby on structure. This lease is esti- 


94,958 bbl. an acre and an average mated to have produced 14,660,000 
of 2793 bbl. per acre-foot of penetra- bbl. from 160 acres with an average 
tion. The 60 acres offsetting the Mary penetration of about 40 ft. This is a 
Killingsworth to the west and lying per-acre recovery of 91,625 bbl. and 
along the west edge of production, a per acre-foot recovery of 2291 bbl. 
have produced an estimated 3,160,000 
bbl. or 52,666 bbl. an acre. The 80 


acres offsetting the Killingsworth to 


The Strothers was gas-lifted only for 
a very relatively short time and the 
operator resorted to pumping long be- 
the east, lying much higher on struc- fore some of the surrounding leases had 
ture, have produced an estimated 
2,782,000 bbl. or 34,775 bbl. an acre. 


It appears from this condition that 


abandoned gas-lift. Yet it has out- 
performed any of its offsets. From the 


F standpoint of total recovery to date it 
gas-lift on the Killingsworth lease did is the largest lease in the entire district. 
not cause premature abandonment of The last date for which production 


any of the offset leases and that it has figures are available from the Seminole 
resulted in a greater recovery than pool is for January, 1941, during 


would have been obtained without gas- ee Se 


lift. Some of the offset and nearby producing at the average rate of 1307 
leases either did not have gas-lift bbl. a day from 14 wells, a daily well 
applied or it was applied for a compar- average of 93 bbl. During that same 
atively shorter time than on the month the Killingsworth lease was pro- 
Killingsworth. _ducing ac the average rate of 438 bbl. 
Another instance that serves to 4), day from six wells, a per well average 


. ‘cate ' ' F determin} wh Ai : +. ; 
complicate the problem of determining bof 73 bhi. This may indicate that ulci- 
a ; 


the probable effect of gas-lift is that #'¢mately the Strothers lease will produce 
art ; 


of the Pure Oil Company’s Strothers}i 





as much per acre and as much per acre- 
lease, SW 26-9n-6e, about one mile 






' Wee foot as will the Killingsworth. 
south of the Killingsworth lease and Sie — ee : 
‘ Ey Eprror’s Nore: This article will be continued 


possibly situated slightly more favor- in an early issue of The Petroleum Engineer. 














TABLE | 
Discovery wells in pools of Greater Seminole Area 

lotal Date 1940 Estimated No. of Estimated 

Pools Discovery wells Producing horizons depth, completed production, recovery producing | recovers 

ft. bbl. as of 7-16-41, acres per acre, 

bbl bbl 
Allen Arkansas Fuel, McElroy No. 1 Cromwell 245 7-25-27 1,898,401 50,487,612 3,000 16,829 
Asher, West Payne Drilling Co., Bullock No. 1 Wanette 3513 4-16-30 Est. 120,000 7,440,401 700 10,629 
Bowlegs I. T. 1. O., Goforth No. 1 Calvin 2443 H-18-26 2,462,064 117,974,858 3,600 32,77 
Carr City Barnsdall, D. Fife No. 1 Wilcox 42945 12-11-27 839,646 30,229,224 1,160 26,060 
Earlsboro (a Morgan-Flynn, Ingram No. 1 Earlshoro 3580 3- 1-26 1,577,494 130,737,659 4,750 27,524 
Earlsboro (b Magnolia, Anderson No. 1 Wileox 4208 1- 6-29 1,302,958 60,105,685 2.300 245,13! 
Konawa Konawa Operating Co., Harjoche No. 1 Cromwell 2910 11-19-29 394,959 15,092,406 1,200 12,577 
Little River (¢ Cities Service, Sandlin No. 1 Karlshoro? 3663 10- ?-26 2,647,398 27,779,852 5,100 25,055 
Maud I. T. I. 0., School Land No. 1 Simpson 4290) 1-19-28 201,319 11,588,096 1,520 7,624 
Mission Josaline, Melisse No. 1 Simpson? ? W- ?-27 459,551 25,136,177 1,250 20,109 
Sasakwa Pittsburg P. & S., Phillips No. 1 Simpson. ? $181 3- 2-28 $32,047 680 14,444 
Sasakwa Townsite Stanolind, Palmer No. 1 Wilcox 4051 4— 6-33 129,341 120 19,085 
Searight (d F. J. Searight, Youngblood No. i-A Hunton $157 4-21-26 728,143 1,650 22,625 
Seminole (¢ I. T. I. O., James No. 1 Hunton 4012 5. 7-96 2. 948,013 9,150 26,288 
St. Louis (f Magnolia, F. Vieux No. 1 Simpson 4200) $- 1-26 9,406,793 7,800 IS,308 
25,548,136 904,745,518 30,980 22,630 
a) Including Earlstoro Townsite. (b) Including Farlstoro, South, Fast and Fast Fxtension. (e) Inch:ding Fast Little River. (d) Inelvding North Searight. (e) Ineleding Fast 
Seminole. (f) Including Pearson 
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View shows an International TD-18 TracTracTor, equipped with cable- } 
operated bullgrader, carving a rig site north of Ventura, Calif. This 5 
wtfit is owned by Chanslor Canfield Midway Oil Co., Los Angeles. 
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Mud testing cabinets of the type shown 
at extreme left are kept at the well by 
many operators to maintain condition 
of the drilling mud 
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Wallace _Al oo a 


Pacific Coast and Foreign Editor 


Well Completions Improved by 
Concentration of Prepared Bentonite 
in Drilling-in Fluid 


> Formation of easily removed filter cake on face of sand 
desirable to prevent water loss from drilling mud 


MONG wells in a certain area, 
some will swab to production and 
clean-up readily with relatively high 
production; others will require a great- 
er period of time in which to complete 
and often will fall short of anticipated 
potential production. One factor that 
probably contributes greatly to this 
difference is the extent of the infiltra- 
tion of water from the drilling mud 
into the oil-bearing formations as the 
degree to which the sand, due to its 
permeability, permits the flow of oil 
into the bore is reduced by water en- 
croachment. Drilling muds that have 
a high water loss are detrimental to oil 
sands and not only make the operation 
of bringing-in the well more difficult 
and lengthy but may adversely affect 
the potential production. 

Formation of an effective but easily 
removed filter cake on the face of a 
productive sand while drilling-in is, 
therefore, particularly desirable when 
completing a well in a low-pressure 
zone; but the exclusion of water infil- 
tration to the greatest extent possible 
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will have beneficial effects on the im- 
mediate, and sometimes permanent, 
passage of oil into the hole even in 
wells where some weight must be car- 
ried to offset formation pressure. Re- 
cent practices established by some of 
the companies in a number of fields in 
California as well as in many other 
districts throughout the United States 
indicate the advantage of changing the 
mud before entering the sand. This 
drilling-in mud in many cases consists 
entirely of prepared bentonite and wa- 
ter and in others (where a little more 
weight is necessary) of well-condi- 
tioned mud fluid to which sufficient 
prepared bentonite is added after 
proper thinning to allow for the high 
concentration of the bentonite. 


Object of Changing Fluid 


The object of changing the drilling 
fluid when drilling through the sand 
is to obtain a mud that will deposit a 
cake on the face of the sand that will 
not only prevent water loss while drill- 
ing but will be so thin, soft, and easy 


to remove that no washing will be nec- 
essary. The fluid composed entirely of 
prepared bentonite and water not only 
possesses these properties in the highest 
degree but also provides the viscosity 
and gel-strength necessary to bring up 
cuttings and hold them in suspension 
in the event circulation is stopped. For 
use when drilling low-pressure sands, 
such a fluid has the advantage of low 
weight and, due to its extreme col- 
loidal properties, will have a tendency 
to prevent loss of circulation into very 
porous or fractured sand. 

In considering the several character- 
istics of a bentonite-water fluid there 
are other properties that are of impor- 
tance in varying degrees dependent on 
the down-hole conditions. Such a fluid 
will be devoid of corrosive tendencies 
that might accompany certain clays. 
The salt content of many native clays 
may even have an effect on the elec- 
trical log although the infiltration of 
water when using muds allowing high 
water loss may also affect the log. The 
lubricating qualities of the bentonite- 
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A MONTHLY BULLETIN COVERING NEWS OF EQUIPMENT AND OPERATIONS IN THE PETROLEUM INDUSTRY 








WORLD'S RECORD FISHING JOB PROVES 
DEPENDABILITY OF B-R EQUIPMENT 





Baush-Ross Cutter 
Breaks Own Record 
Six Successive Times 


Most oil men know that the world’s 
deepest drilling record is down around 
15,000 feet (15,004 to be exact). And 
quite a few can come close to telling 
you the depth of the world’s deepest 
producing well — 13,266 ft. But ask 
about the world’s deepest cut-and- pull 
job and 9 times out of 10 the average 
oil man is several thousand feet short 


of the mark. Why? 


Well, for one thing most every oil man 
knows that, even at best, a cut-and-pull job 
is no picnic. And other things being equal, 
he also knows that the deeper the job the 
more complications there are to upset the 
applecart. There’s more stretch in the drill 

=> pipe to contend with when 
operating the tools. There 
are considerably higher bot- 
tom-hole temperatures and 
pressures to consider (fac- 
tors which might affect the 
operation of some tools). 
There’s more pipe exposed 
in the open hole while op- 
erations are going on. And, 
of course, each trip into and 
out of the hole takes longer 
and becomes more and 
more costly as the depth 
increases. 





But it’s significant to note 
that the world’s deepest 
cutting job exceeds by over 
a THOUSAND feet the 
depth of the world’s deep- 
est producing well. And the 
cutting tool with which this 
phenomenal record was 
made is the Baash-Ross Ex- 
ternal Drill Pipe Cutter! 

Thedepth? 14,366ft.! 
| In all the history of the 

oil industry, only twice has 
even a drilling bit exceeded 
that depth and then, at the 
most, by only some six hun- 
dred feet. Fluid pressure at 
that depth runs around 8000 
pounds per square inch and 
the “working” stretch in 
3%” drill pipe averages 
about fourteen feet! 

But the thing we think 
; most remarkable about this 

record is that it was not a speciacular “one- 

shot try where everything is keyed up to a 

do-or-die attempt. Rather, it was the final cut 

i a routine series of SIX successful cuts... 

each of which set a new world’s record in it- 

sei. Such methodical consistency proves be- 
} yond question that the Baash-Ross External 

Pipe Cutter is a tool you can depend upon 

many emergency. 

NO SEPARATE OVERSHOT WAS 


i . ° ° 
SED in removing this pipe, because the 














YOU'RE LOOKING at four world’s record cuts...and the Baash-Ross External Pipe 

Cutter with which they were made. These are the first four of the six cuts made. Note the 

smoothness of the cuts and the uniformity with which all cuts were made—each one at 
exactly the same place on the joint. 














Baash-Ross External Drill Pipe Cutter not 
only cuts the pipe but also is its own over- 
shot, supporting the cut-off section while it 
is removed from the well. Thus, the cutting 
and removing operations are performed on 
one trip without wasted time, for as soon as 
the cut is completed, the tool and cut section 
are ready to be withdrawn from the hole. 


Another important feature in this tool is 
that each cut is automatically spaced a short 





Here, cut by-cut, is the record of the amount of 
pipe removed and the depth at which each cut was 
Note that even the made below 


made first cut 


12,600 feet—set a new world’s record and this 
was only the beginning. Note also the uniformity of 


one of 11, one of 13, two of 14 


And the bottom cut 


the 5 main cuts 


and one of 15 joints the one 


of 4 joints—so completely rem« 


ved all of the pipe 


above the drill collar that even the tool joint wa 


cut off from the last joint of the pipe in the hole! 


AMOUNT OF PIPE REMOVED AT EACH CUT 


Cutting Depth Joints Removed Feet of Pipe 


12.676 15 452 
13.011 ll 335 
13,402 13 91 
13.822 14 420 
14,244 14 422 
14,366 + 122 











distance below a tool joint or collar. This in- 
sures every cut being made on the pipe only 
—not on the thicker collars or joints. 


>» WHAT DOES THIS RECORD MEAN 
TO YOU? Just this—regardless of the 
depth, a cut-and-pull job is one place 
you can’t afford to take chances. The 
Baash-Ross External Drill Pipe Cutter 
is the only cutting tool to have proved 
its unfailing dependability at every 
depth right down to the deepest. So in 
any emergency—in any well—this tool is 
your safest bet for a quick, efficient out- 
side cutting job! 


The Baash-Ross External Cutter is avail- 
able for use with (1) Collared pipe, (2) Up 
set pipe and (3) Flush Joint pipe. Complete 
information on its many outstanding fea- 
tures is available from your nearest Baash- 
Ross representative. 


(Leased in U.S.A.—Sold for export only) 
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WITH THE SUPPLY of aluminum paint reduced, 
chemists have been quick to develop a satisfactory sub 
stitute for painting crude oil storage tanks. The tanks 
of at least one well-known refinery have already been 
covered with this new paint, which reflects light and 
heat—and withstands climatic 
ly as the 
(No. B-81) 


conditions——as effective 


aluminum product, according to reports 


BAASH-ROSS 


IN THIS COLUMN, we recently reported how 
numerous “mystery™ explosions had been traced 
te body electricity which sparked when workers 
touched metallic objects, thus igniting explosive 
atmospheres. That report spotlighted development 
of safety shoes which conducted static electricity 
out of the wearer's body. An even newer develop- 
ment along this line is a fiber safety wheel for 
hand trucks, ete. The fiber, of course, will not 
spark like metal does when it strikes a hard ob- 
ject... and, in addition, the wheel incorporates 
a unique copper core that instantly grounds all 
static electricity from the truck or load. Should 
be of interest to oil operators wherever explosive 
conditions exist. (No. B-82) 





BAASH-ROSS 


IT IS AN ESTABLISHED FACT that the suction cre 
ated when gun perforators are fired is strong enough to 
pull dust, rock fragments and sometimes even the 
bullet itself back into the shell from the formation. A 
recent paper suggests a method of using this phenome 
non to for formation logging 
in which the formation fragments were 
from the shell at the 
amined 
to be fragments and the 
tests demonstrated that the material in the 
always from a point directly opposite the 


advantage Tests were 


made removed 
surface and microscopically ex 
Little trouble is said 
encountered in isolating the 


against known markers 


shell is 
perforation. 
Describes procedure and method of using this data 
(No. B-83) 

BAASH-ROSS 


NYLON HOSE, NYLON TOOTHBRUSHES—and 
now the newest development is a Nylon machinery 
bearing to replace ordinary bronze or brass bear- 
ings. It reduces friction of rotating shafts...will 
handle loads heavier than regular bronze or brass 
bearings... and, according to reports, requires no 
lubrication—not water. This may be the 
“bearing of the future” on many items of oil field 
equipment. (No. B-84) 


even 





For more details, simply send your name, ad- 
dress and key numbers of items that interest 
you on a post card or letterhead. 











YOU HAVE TO HOOK 'EM 
BEFORE YOU LAND ’EM 


You fishermen all know that there wouldn’t 
be so many stories about “the one that got 
away” if more fish were hooked so they 
stayed hooked. And the same holds true for 
oilwell fishing...only here a lost fish is 
mighty serious business. 


You can’t expect to come out on top of a 
man-sized fishing job when you have only a 
weak-kneed, partial grip on the fish. So, 
BAASH-ROSS developed the “Type 
B” Rotary Releasing Socket to incorporate a 
unique safeguard that insures a uniform full- 
length grip every time. 


Here’s How It Works: 
As the Baash-Ross Sock- 


et descends over the top of 
the fish, there are no fric- 
tion springs or dragging 
slips to interfere. Instead, 
the slips remain fully re- 
tracted until the top of the 
fish is completely into the 
socket. 


When completely in, the 
fish contacts the sharp- 
toothed face of the slip 
holder and—by holding this 
part against rotation—per- 
mits the slips to be released. 
Then, as the tool is lifted 
slightly, the slips are auto- 
matically forced into grip- 
ping contact by the pressure 
of a coil spring. 


NA. 
<Any 














This important operating 4 
safeguard insures easier en- 
trance of the fish...and ‘ 
practically eliminates all 
chance catching the fish 
with only a partial eripp 
Furthermore, it insures a 
full-length grip taken be- 
low the top of the fish where ‘ 
danger of crushing the pipe 
is far less than at the top. 


This is why the Baash- 
Ross Socket will withstand 
hour after hour of severe 
jarring without losing its 
grip or deforming the fish. 





Quick release can be ef- 
fected by simply reversing 
the operation...and the 
slips may be repeatedly set 
and released as often as de- 
sired without removing the 
tool from the hole. 


This “Type B” Socket 
is just one of the many 
engineered fishing tools 
Baash-Ross has available 
for every type of fishing 
problem. So bring your 
fishing troubles to us, 
and you'll land more 
fish... quicker! 


(The Baash-Ross Socket is 
leased in the U.S.A.—Sold for 
export only.) 








How About DIE COLLARS? 


Need some? We've got ‘em...made of special 
heat-treated so they're hard at the threads 
for quickly cutting a “hold"’ on the fish... and 
tougher than hog gristle on the inside so you can 
p-u-l-l your heart out without breaking them! Plain 
or Drag-Tooth All . AMPLE STOCK. 
Just call Baash-Ross! 


steel 


Sizes... 

































Testing filter cake building properties is sometimes done 
with test car equipment 
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water mixture are, of course, very high 
and will reduce the wear on bits and 
equipment handling the fluid. The lu- 
bricating qualities, plus the thin mud 
cake formed, facilitate the running of 
casing and liners, particularly when 
clearances are small. This fluid, being 
almost entirely gel-forming colloidal 
material, readily yields to chemical 
treatment; and, probably due to the 
fact that it contains no soluble salts 
that leach out to cause flocculation, 
gives a minimum increase of cake 
thickness in the presence of high tem- 
peratures. 

Where drilling-in requires weight to 
some extent the prepared bentonite 
can be concentrated in the fluid to 
give the desired qualities and weight 
material added to provide the neces- 
sary weight. Though this discussion is 
confined to the fluid used for drilling 
through the oil producing zone or 
zones, there are instances in which 
the circulating fluid used for drilling 
the entire well has been composed of 
prepared bentonite and water, weight 
being added if and when formation 
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pressures have to be overcome. The 
use of prepared bentonite for drilling- 
in at several fields, however, will show 
applications under different conditions. 


Applications in Various Fields 


At one field the wells are drilled to 
the top of the oil sand with ordinary, 
low water-loss muds that are condi- 
tioned throughout the drilling. The to- 
tal depth of wells range from 9,000 
to nearly 10,000 ft. but penetration 
through the oil sands varies from ap- 
proximately 200 to 500 ft., that of 
some wells even more. As soon as the 
top of the sand is reached the casing 
is set and the cement drilled-out with 
the mud used in drilling the hole. Five 
feet of hole being drilled below the 
shoe, a water shut-off test is then 
After the shut-off test has 
proved the cement job to be satisfac- 
tory the old mud is replaced by fluid 
composed entirely of prepared benton- 
ite and water and the hole drilled 
through the sands to the desired depth 
with this fluid. An electric log is then 
taken and a liner with perforations 


made. 


THE 





opposite each productive zone set in 
place. Tubing is run to the top of the 
oil sands and the drilling fluid re- 
placed with water to this point. The 
well is then swabbed until it flows. 
In this field, it has been the prac- 
tice to mix the prepared bentonite and 
water during the time the casing stood 
cemented. The fluid was mixed in the 
usual way by using a cone and jet 
mixer. The mixed mud was then al- 
lowed to stand in a tank for several 
days so that complete hydration took 
place. About 20 sacks of bentonite were 
used to make 100 bbl. of mud of vis- 
cosity of about 35 seconds. The water- 
loss varied from 18 to 26 ml. in an 
hour, and the weight was 66 Ib. per 
cu. ft. After the mud was placed in 
the hole, the viscosity was raised to 40 
seconds by the addition of more ben- 
tonite. No thinning chemicals were 
added to the mud due to the fact that 
it was desired to have a thin, fluffy 
cake rather than a gummy one. It is 
thought that the gummy, sticky filter 
cake is harder to remove from the 
walls of the hole and is harder to get 
through the slots of the liner than the 
fluffy, soft, untreated mud cake. 


A new procedure has been used on 
the last well drilled in this field. The 
bentonite-water fluid used in drilling 
a previous well was treated with addi- 
tional bentonite to bring the viscosity 
up to the desired value, and this mud 
used to drill the second well. It re- 
quired about 70 sacks of bentonite to 
recondition the old mud. 

The procedure being followed in an- 
other field is very similar to that de- 
scribed above. The total well depths 
range from 8000 to 8500 ft. and in 
the recent wells the penetration 
through the deep zones varies from 
300 to 600 ft. Casing is set on top of 
the productive zones, the cement is 
drilled-out and, after testing, the mud 
used to drill to the casing point is re- 
placed with a bentonite-water fluid 
for drilling through the sands. 

In this field loss of circulation is a 
problem encountered in the first 50 ft. 
of sand, so it is desirable to maintain 
a low weight and high viscosity. Ap- 
proximately 23 sacks of prepared ben- 
tonite are used to make 100 bbl. of 
drilling fluid, the mixing being done 
with a regular cone and jet mixer. The 
fluid is allowed to hydrate for several 
days before being put into the hole. 
The resulting viscosity is approxi- 
mately 50 seconds (500 cc. in and 
500 cc. out with Marsh funnel) and 
the weight 67 lb. per cu. ft. No thin- 
ning chemicals are added during drill- 
ing. As soon as the total depth has 
been reached an electric log is taken. 
The liner is then set, the drilling fluid 
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Le Roi Model D71 Air-cooled Engine operating lift pump (Texas) 





Save money on well-pumping power 
.. with LE ROI D711 — Air-cooled 





Other Models 
5 to 115 H.P. 


¢ A complete range of sizes in 
water-cooled engines espe- 
cially designed for oil field 
pumping service. 


¢ Economical to operate — 
with natural gas, gasoline, 
or butane. 


Smooth under peak leads — 
due to favorable torque 
characteristics and heavy, 
carefully proportioned fly 
wheels. 


Protected against tampering 
er bad weather — fully en- 
closed. 


© Readily portable. 
Ask for Bulletins PL! and PE3. 





You cash in fully on the advan- 
tages of an air-cooled engine—in- 
cluding a real saving on the initial 
cost — with the assurance that it 
can stand the punishment of heavy- 
duty service. That, in a nutshell, 
is what the D71 offers you. 


This Le Roi engine has proved — 
by performance in the field—that 
it delivers dependable, trouble-free 
service over long periods of time. 


It “runs cool” — with economy on 
lubricating oil. And it stays run- 
ning through thick and thin. Tough, 
rugged Rigid three-bearing 
crankshaft... Ultra-modern, good- 
looking design — compact, light 
in weight . . . Smooth, flexible, 


vibrationless operation — flashing 
valve-in-head power . .’. Ready 
access for economical inspection 
and servicing . . . Full force feed 
lubrication, extra cooling fin area, 
extra oil capacity . . . and you 
don’t have to bother with cooling 
water when you use the D71. 

Study these and other features in 
Bulletin PA — then equip with 
Le Roi, for all- P-6 
around satisfac- 
tion that con- 
firms your good 
judgment. 

o 


Write for your 
copy today. 


COMPOSITE CATALOG 


LEROI COMPANY - MILWAUKEE, WIS.*TULSA, OKLA. 
Western Machinery Company, s:. Louis, Missouri © Salem, Llinois 
General Machine & Supply Company, wichita Falls — Odessa, Texas 
Southern Engine & Pump Company, Houston — Dallas — Kilgore, Texas 
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Fig. 1. Equipment used to mix bentonite with water or thinned mud 
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replaced by oil, and the well swabbed- 
in. 

A different procedure is being fol- 
lowed in one field where the total 
depth of wells is about 11,400 ft. and 
penetration through the sand varies 
from 100 to 300 ft. As soon as the 
casing has been run, the cement drilled- 
out and the shoe tested, the old mud 
in the hole is thinned down with water 
to approximately 70 lb. per cu. ft. 
Prepared bentonite is added to this 
mud to bring the viscosity to 45 sec- 
onds. This fluid is then used to com- 
plete the well. After running liner and 
tubing the mud is replaced with either 
oil or water—depending on the oper- 
ator—and the well brought in with 
gas. It is necessary to use a slightly 


heavier drilling fluid in this field than 
in the ones previously discussed, so the 
70-lb. base mud is employed. Thinning 
chemicals are introduced in this mud 
to obtain suitably low water-losses of 
from 10 to 15 ml. in an hour at the 
desired viscosities. 

The procedure at another deep field 
employs the use of a mud of 72-lb. 
per cu. ft. that is treated with the 
prepared bentonite to obtain a vis- 
cosity of 45 seconds. This mud is, in 
turn, weighted to 75 lb. by the addi- 
tion of weight material. The object is 
to obtain a low water-loss fluid of 
suitable weight without excessive solid 
content. The required viscosity of the 
fluid while drilling through the pro- 
ductive zone is maintained by the use 
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of chemicals as the bottom-hole tem- 
perature is greater than in any of the 
fields previously cited. 


It is the opinion of the operators 
that the use of the concentrated pre- 
pared bentonite in the fluids being em- 
ployed to drill through the productive 
zones in these fields has aided in getting 
better wells. It appears that wells com- 
pleted by this procedure have cleaned- 
up more quickly and have produced 
more oil and gas than other wells in 
the same areas that were drilled through 
the sands with heavier, native-clay 
muds. 


Thorough Mixing Essential 


The thorough mixing of the ben- 
tonite with the water or with the 
thinned mud is an important factor. 
The best type of mixer at present 
seems to be a modification of the reg- 
ular cone and jet equipment. This 
mixer is made by removing the cone 
and replacing it with a bushing to 
which is attached a l1-in. hose as 
shown in Fig. 1. As the water is 
pumped through the jet it causes a 
vacuum and this vacuum sucks the 
dry bentonite through the hose, the 
end of which is placed in a supply 
usually contained in a 50-gal. drum 
or similar receptacle. This permits 
feeding the bentonite into the stream 
of water at any desired rate and pre- 
vents “balling-up” of the material. 
The mixture usually goes to a pit or 
sump and is frequently circulated sev- 
eral times before being pumped to a 
mud storage tank or into the circu- 
lation system of the well. 
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Effective Method For Adjusting Suction Line in Mud Pit 


=. a 





Fig. 1 





ARIOUS devices for raising and 

lowering the pump suction lines 
in mud pits have been devised. Some 
of these have been quite satisfactory, 
but often considerable effort is re- 
quired to operate the devices. 
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Fig.2 





The accompanying photographs 
show an effective method whereby the 
line may easily be raised or lowered. 

Fig. 1 shows the method of fabri- 
cating the hoist-and Fig. 2 is a close- 
up showing the arrangement of the 


gears. 

The two gears may be of any suit- 
able ratio. Obviously the smaller the 
driving gear and the larger the driven 
gear, the more powerful the hoist 


will be. 
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GENERAL OFFICES AND PLANT ..LOS NIETOS, CALIFORNIA 
Representatives: 
XE TOOL COMPANY, HOUSTON, TEXAS * TURNER VALLEY SUPPLY COMPANY, CALGARY, ALBERTA, CANADA * MOUNTAIN SALES AND SERVICE, CASPER, WYOMING 
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Removable Type Hydraulic Jet Gun 
Used in Acidizing 


A PETROLEUM 
{ENGINEER 
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with reverse circulation 


by C_A Pts, District Engineer 


YDRAULIC guns of many dif- 

ferent designs have been used 
for treating wells with acid. Most of 
these have been attached to the tubing, 
thus making it necessary to make a 
round trip with the tubing to recover 
the gun at the end of the treatment. 
To eliminate this, a gun has been de- 
vised that may be dropped in the tub- 
ing and caused to seat on a special seat- 
ing nipple. This gun is retrievable by 
one of two methods. It can either be 
retrieved with a measuring line or 
pumped out when it is possible to re- 
verse circulation. The special seating 
nipple supplied is so designed that any 
standard A.P.I. insert barrel will fit it. 
This eliminates any trip with the 
tubing. 








C. A. PITTS 


worked in various Wyoming oil fields before 
entering the University of Kansas in 1932— 
After graduation in 1937 he was employed by 
the Continental Oil Company as a mud engi- 
neer on heaving shale wells being drilled in 
the Gulf Coast of Texas—Upon completion of 
this work was employed by various drilling 
contractors in the Gulf Coast area—Joined the 
Halliburton organization in 1939—Has been 
district engineer for the Louisiana Gulf Coast 
district since April, 1941. 
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C i Sober 


Halliburton Oil Well Cementing Company 


nd 


Advantages of Gun 


The advantages of this removable 
type gun are many. Cementing off bot- 
tom of wells through tubing and sub- 
sequently jetting out the excess cement 
above the pay zone without removal of 
the tubing from the hole is becoming a 
standard practice in some areas. Fur- 
thermore, by simply changing the tip 
on the jet gun it is possible to accom- 
plish any type of jetting job in mini- 
mum time and at minimum expense to 
the operator. 


Research Work 


In view of the rapidly increasing 
number of applications of this remov- 
able type gun, some research work has 
been done in order to determine the 
limitations governing its use. Obvi- 
ously the only purpose that a jet gun 
can have is to create turbulence at a 
desired point. The turbulence does work 
directly in proportion to the kinetic 
energy developed at the face of the 
orifice. In order to determine the fun- 
damental hydraulic principles govern- 
ing this turbulence, it was necessary 
first to determine the most efficient 
type of orifice. This was done by using 
different designs of orifices with dif- 
ferent cross-sectional areas operated at 
pump pressures ranging from 250 lb. 
to 2000 Ib. per sq. in. The amount of 
fluid pumped through a given orifice 
in a given time was measured and from 
these data the exact velocity was deter- 
mined. The exact velocity compared to 
the ideal theoretical velocity as ex- 
pressed in the equation V = \/2gh 
gave a discharge coefficient of 0.976 
for the jets now being used. 

With the type of orifice best suited 
to this work, the pressure and the size 
of the orifice that should be used can 
be determined. The factors limiting the 
size of orifice depend so much on the 
velocity of the jet stream that these 


Acid Field Engineer 
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>t Equipment dropped in tubing, seating on special nipp!e — 
Removal is by means of measuring line or by pumping out 


two conditions cannot be separated. As 
the kinetic energy of a jet depends on 
the size of the jet as well as the ve- 
locity, it appears that the larger the jet 
the more work can be done. This was 
found to be true. The only limitations 
governing the size of the jet are the 
amount of acid to be used in jetting 
and the time that is to be spent jetting. 
If it is possible to re-circulate acid in 
jetting, these factors are eliminated. 


Data on Submerged Discharge 


Some interesting data concerning 
submerged discharge of high velocity 
jets have been obtained, and the results 
are shown on the accompanying illus- 
tration. Notice that the velocity de- 
creases very rapidly as the distance 








C. F. SEEBER 


was born in Great Bend, Kansas, in 1896— 
Studied chemical engineering at Kansas State 
College, 1913-17—For a time was a chemist 
with the Larabee Flour Mills—Took an active 
part in the first World War, after which he 
was employed by the Stanolind Crude Oil 
Purchasing Company—Was a member of the 
Atlantic Refining Company's staff from 1932 
to 1936—The latter year he joined the Halli- 
burton Oil Well Cementing Company—ls a 
field representative of the company making his 
headquarters at Wichita, Kansas. 
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TRUE ECONOMY REQUIRES 
Ah Balanced RIG 


An automobile with one 
make engine, another make 
body, another make transmis- 
sion, etc., might have the finest 
parts in the world, but the max- 
imum in fuel economy, long 
\life, repairless wear, and satis- 
actory operation would be 
lacking. If the motor was too 
heavy for the body, the body 
‘would soon be worn out. If the 
motor was too big for the trans- 
mission, either the maximum 
power could not be used or the 
tansmission would soon be 
lon to pieces. 





| The Franks portable skid rig 
i not just a drawworks to be 
wed with a derrick, pumps, 
and in some cases power plant 
purchased elsewhere, with 
consequent waste capacities 


FRANKS REPRESENTATIVES 


Cable Address: FRANSI 
Export Office: A. V. Simonson, 149 Broadway, New York, U.S. A. 
Texas, Gulf Coast, Arkansas and New Mexico: R. M. White, Neil P. Ander- 


son Bldg., Fort Worth, Tex. 


Oklahoma, Kansas, Rocky Mountains: W. R. Brown, Box 137, Whittier Sta., 


Tulsa, Okla. 


Illinois Basin and Michigan: Glen L. Wigton, Box 26, Vincennes, Ind. 
California: Hillman-Kelley, Inc., 2441 Hunter Street, Los Angeles, Calif. 
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ny Franks Model SA-500 

W. Portable Rotary Skid 
Rig Operating in West 
Texas with 84° Derrick. 
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y 2083 MOTOR 
_. POWER PLANT™ 
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due to the fact that one part 
was not necessarily made for 
the others. 


The Franks skid rig is com- 
plete and perfectly balanced 
with every essential part in- 
tegral to the unit and properly 
balanced by proven design to 
effect the maximum efficiency, 
fastest rig-up and tear-down, 
economy, long life and operat- 
ing ease. 


THE MOST Complete SKID RIG FOR MEDIUM DEPTH 
STANDARD AND DEEP “SLIM-HOLE” DRILLING TO 8,500 FT. 


Drilling unit made in two sections: 
(1) power plant and (2) drawworks, 
which are easily and quickly as- 
sembled and disassembled. No con- 
trols or other vital parts to connect 
or disconnect. The unit may be 
moved in one piece for short dis- 
tances. Derrick may be moved in 
one piece for short distances or 
quickly and easily unjointed in two 
or three sections for longer moves. 
Unit can be rigged-up and drilling 


Every essential an integral part of 
unit including: drawworks; cat- 
heads; two or three engine power 
plant with facilities for compound- 
ing to any drive; pump drive includ- 
ing drive pulley and “V” belts; pro- 
peller shaft rotary table drive; rotary 
table; master bushings; drive bush- 
ings; slips; derrick with self-con- 
tained boom raising device; crown 
block; stacking board; standpipe; 
S F k tati swivel; kelly—all unitized and bal- 

ee franks representatives anced for economy of operation and _ started within three to four hours 
or write for further details on fastest rig-up and tear-down. after reaching location. 


the 5 SA models. | 
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Acid jet guns; 2-in. and 3-in. sizes with seating nipples 





from the orifice increases. The effective 
range of a jet as a cutting medium is 
greatly affected by the distance. By ex- 
periment, the theory governing the 
cutting action of a jet has been estab- 


lished. 

When cement is drilled with water 
as a jetting medium, it is found that 
the cement is broken into small pieces, 
indicating that jet drilling is a result 
of jet impact. As the force of a jet of 
fluid gives steady pressure rather than 
a sharp blow, it is impossible to think 
of a jet drilling in any other way than 
by exerting enough pressure to crack 
the material being drilled. 


If it could be assumed that a jet dis- 
sipated all its energy at the face of the 
material being drilled, a drilling ratio 
between the kinetic energy in the jet 
and the compressive strength of the 
material being drilled could be estab- 
lished. Unfortunately, however, the jet 
stream suffers only a change in direc- 
tion, which is expressed by the follow- 
ing equation: 

Px = 2.01 AV*(1 — cos @) for 7 per- 
cent acid. 
Where Px = Total pressure resulting 
from deflection of jet. 
2.01 = Constant for 7 percent 
hydrochloric acid. 
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Water = 1.94. 
A = Area of jet. 
V = Velocity. 


© = Angle of deflection. 


From this equation one might think 
the size of the jet would not make 
much difference. Assume that a circle 
1 in. in diameter was to be covered by 
a jet. The %-in. jet would have to 
travel almost 6 in. before it would 
cover this circle. The 4-in. jet would 
have to travel only 31% in. before it 
would cover this circle. The %-in. jet 
at the 1-in. circle would have a ve- 
locity of only 17 percent of its orig- 
inal velocity, whereas the '%-in. jet 
would have 32 percent of its original 
velocity. According to these facts, the 
area affected by the turbulence created 
by jets depends more on the size of the 
jet orifice than on any other factor. 

When a jet is used horizontally 
against the pay formation, the angle 
of deflection of the jet may be thought 
of as 90 deg., in which case the cos © 
is 0. Once a small hole is drilled into 
the formation, the fluid in the jet 
stream is reversed in direction, thus in- 
creasing the angle © from 90 deg. to 
180 deg., which changes the cos @ 
from 0 to —1.-The corresponding ef- 
fectiveness then depends on the rela- 
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tive amount of change in direction of 
the jet stream. This in itself is tur- 
bulence. 

These considerations all have been 
made with the idea that the only action 
of a jet was the crushing effect, which 
is limited by the distance from the 
orifice as well as the compressive 
strength of the material being jetted. 
The jet operated at 1000-Ib. pressure 
against material with 6000-lb. com- 
pressive strength will have a crushing 
effect 5.2 in. into the material being 
drilled. This depth of penetration does 
not depend upon the size of the jet. 
The rate at which drilling is done, how- 
ever, depends on the size of the jet for 
several reasons other than the crushing 
effect. 


When a pay is jetted horizontally, 
the forces set-up are three: 

(1) There is a violent turbulence 
set-up in the immediate hori- 
zontal plane of the jet. 

(2) There is an upward component 
that causes the fluid to return 
to the surface through the an- 
nulus between tubing and 
casing. 

(3) There is a downward pressure 
that is equal to the upward 
component. 

The turbulence created in the hole 
must be thought of as being most vio- 
ent in the immediate horizontal plane 
of the jet. Intensity of this turbulence 
depends upon the kinetic energy being 
created by the jet. As jetting jobs are 
done with the casinghead open to per- 
mit free circulation, the only conver- 
sion from velocity head to pressure 
head is the small amount that is neces- 
sary to raise the jetting fluid to the 
surface. The rest of the velocity head 
must create turbulence so violent that 
its energy is dissipated into heat. If a 
l4,-in, jet is operated at 1000-Ib. dif- 
ferential, the amount of heat generated 
is 23 B.t.u.’s per sec. 


In most formations, particularly ce- 
ment and cement-coated formations, 
there is a strong tendency for reaction 
products to cover the surface of the 
formation of the material and thus 
slow down or prohibit further chem- 
ical action. This surface deposit is more 
or less gelatinous in character and is 
easily removed by fluid turbulence. 
Thus it may be seen that the turbu- 
lence created in jetting continuously 
cleans away the reaction products, 
leaving a clean surface for further 
chemical reaction. 


From the above-mentioned factors 
two conclusions may be drawn. First, 
the amount of work done is directly 
proportional to the energy spent at any 
point. The more nearly one can ap- 
proach the placement of energy at a 
given point, the more efficiently can 
work be accomplished. By placing all 











For years, oil operators have been faced with the problem of 
tool joint wear—a problem even more serious today because 
of increased drilling depths . . . higher penetration rates . . 

faster rotating speeds . . . and open hole drilling operations. 
These factors take their toll in rapid tool joint wear, which not 


y Schematic drawing illustrating only dangerously weakens the pipe connections but also in- 
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Hardening is applied directly even the toughest drilling conditions by applying Stoody 
Hard-Facing Alloys direct to the wearing surfaces of these 
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hom. Adter beating telets to tool joints. Not only is wear greatly reduced, but correct 

approximately 300° F. the elevator contour is maintained—an important safety point! 
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the jets in the horizontal plane, the 
energies spent can be more nearly con- 
fined to one area than in any other way. 
The fact that movement of fluid in 
one direction creates movement of 
fluid in the opposite direction elimi- 
nates the possibility of spiral movement 
of fluid in jetting operations. As it is 
possible to confine the energy of jets 
to one area, the work done may be 
easily controlled from the surface. 
With the jets in the same horizontal 
plane, it is obvious that to increase the 
amount of kinetic energy derived from 
each jet will increase the amount of 
work done by all the jets. 


Increasing Kinetic Energy 


There are two ways of increasing the 
kinetic energy of a jet. One is to op- 
erate the jet at a greater pressure dif- 
ferential; the other is to increase the 
size of the jet. The number of jets to 
be used should never be more than three 
for horizontal cleaning or drilling, and 
these should be of a size that will per- 
mit the pumping equipment to operate 
at its most advantageous speed. The 
reason no more than three jets should 
be used is that with each additional 
jet, 2.4 percent of the energy in the jet 
is lost. The only reason for using as 
many as three jets is to create a balance 
in the directions of fluid velocity in the 
hole. Due to space limitations, the 2-in. 
size must use 4 jets, one pair above the 
other and at right angles to each other. 


Types of Jetting Jobs 


Many successful jetting jobs have 
been run under various conditions and 
for different purposes. For each type of 
job a particular type of acid is used and 
for each type of job a particular 
method of operation is used. The two 
principal classes of uses for jets are: 
(1) for vertical drilling, and (2) for 
horizontal drilling. For vertical drill- 
ing, a special jet tip is used, which has 
one large orifice pointed the correct 
number of degrees from vertical and 
one small orifice pointed horizontally. 
This allows cement or limestone to be 
drilled at a rate that is comparable to 
cable-tool drilling, and saves the op- 
erator the expense of moving in cable 
tools or other drilling equipment. A ce- 
menting plug is being developed that 
is drillable with acid jet guns, thus 
making it possible to service any well 
when casing leaks are present. The cas- 
ing can be bridged below the leak, the 
acid-soluble plug and Cal-Seal used, a 
squeeze made through the leak, and the 
pipe cleaned out with the jet gun. 

In a special method known as water 
control, wells are jetted horizontally 
to open. the water-bearing formation; 
then cement is carefully balanced into 
the formation, leaving a plug that 
covers both water and oil pay, after 
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which, with this special drilling jet tip, 
the excess cement is removed a few 
inches at a time. As soon as any permea- 
bility is reached—indicated by loss or 
gain of fluid at the surface—drilling is 
stopped and the well tested for produc- 
tion. This process is mentioned only to 
show the fine degree of control ob- 
tained when drilling with acid jet guns. 
Vibrations from tools, which can cause 
vertical fractures, is absent. In hori- 
zontal jetting, wells may be treated 
that could not otherwise be acidized. 
The following are some interesting case 
histories of wells in Kansas illustrating 
the advantages gained in jet gun appli- 
cations. 


Specific Cases 


More than 125 wells were jetted in 
Kansas last year, and in several cases 
the jet method of treatment replaced 
entirely the conventional method. Some 
of the results are listed as follows: 

Case 1. Well in Prusa area 40 ft. 
low, made 16 bbl. an hour. After jet- 
ting with 500 gal. 15 percent diluted 
to 1000 gal., made 16,000 bbl. draw- 
down potential. 

Case 2. Arbuckle well in Burnett 
pool making 20 bbl. per day. Jetted 
with 500 gal. 15 percent, made 2450 
bbl. 

Case 3. Arbuckle well treated with 
2000 gal., made 1502 bbl. Then jetted 
with 500 gal. and treated with 1500 
gal.; made 2564 bbl. 

Case 4. Old well, 2 years old. Had 
been treated under 2000-Ib. pressure. 
Making 7 bbl. per day. Jetted with 
2000 gal. Made 30 bbl. per day. 

Case 5. Drilled-out 28 ft. of cement 
plug in 9 hours with 1500 gal. 15 per- 
cent acid, 7-in. hole. 

Case 6. Drilled 12 ft. of cement 
plug in 28 min., using 4 jets and 2 
pumps, 1500-Ib. pressure, 8%%-in. 
casing. 

Case 7. Old well had been squeezed 
and acidized, making 7 bbl. per day. 
Jetted with 500 gal. Made 50 bbl. per 
day. 

Case 8. New well making 780 bbl. 
per day. Treated with 2000 gal. Still 
made 780 bbl. Jetted with 2000 gal. 
diluted to 4000. Made 7800 bbl. 


The jet gun should be used as a first 
treatment of every open hole well to 
expose as many channels as possible to 
acid. This first treatment will often 
be found to be sufficient. 

The equipment used in these jet gun 
jobs is supplied by the service company, 
using the owner’s tubing, pulling unit, 
and crew. It is necessary to have a 
stripper type casinghead through which 
the tubing may be raised and lowered 
and turned. Last but not least, it is 
necessary to have pumping equipment 
that will develop sufficient power and 
volume for any type of iob. 


The best results from jetting are ob- 
tained when energy at the face of the 
jet is more than 15,000 ft-lb. per sec. 
This requires that the pumps be able to 
handle 60 gal. of fluid per min. at 
1000-lb. pressure. The average amount 
of acid used to jet pay formations is 
200 gal. of 15 percent acid per ft. of 
pay. This acid is diluted or not, as the 
particular formation requires, or de- 
pending upon whether or not cement is 
to be drilled. The average drilling rate 
for cement is between 1! in. and 2 in. 
per min., depending on the size of the 
hole and the hardness and age of the 
cement. The amount of acid required 
to drill cement is 100 gal. of 7 percent 
acid per cu. ft. of cement to be drilled. 





Science Beats Hunches 
Four to One in Discovering 
New Oil Fields 


IL-WELL drillers who took the 

advice of scientists in their 
search for new oil fields in 1940 were 
three to four times as successful as the 
drillers who located their exploratory 
wells by non-scientific hunches, doodle- 
bugs, dreams, or what-not, says the 
American Petroleum Institute. 

One-tenth of all the wells drilled by 
the petroleum industry in 1940 were 
out beyond the limits of present oil 
fields—wildcat wells drilled in an at- 
tempt to find new fields. One-eighth of 
these wildcat exploratory wells, 366, 
were successful, opening new oil and 
gas fields; the remaining 2672 were 
failures, dry holes. 

Most of the wells drilled by the in- 
dustry are within the supposed boun- 
aries of proved fields, to develop those 
fields, but every year several thousand 
locations are picked where no oil has 
been found, and exploratory wells are 
drilled. That even one-eighth of these 
are successful is a tribute to the scien- 
tific skill and daring of oil men. Many 
of these wildcat wells penetrate more 
than two miles, cost from $150,000 
upward, and find nothing but dust. 

A number of well sites still are 
chosen because of guesses, witch-hazel 
rods, or divine inspiration. Some of 
them do find oil. Most new drilling 
locations, however, are picked after de- 
tailed scientific surveys, and_ their 
chance of success is three to four times 
as great as those located by non-scien- 
tific methods. Of the 1940 wildcats, 
2051 were drilled on technical advice 
—geology, geophysics, or a combina- 
tion of the two—and 320 of them 
were successful. Sundry non-technical 
reasons were the excuse for drilling 
832 exploratory wells last year, and 
only 35 found oil. 
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Computing Gas Flow in Pipe Lines 





ae Correlation of the various methods of solving gas 
flow problems—Use of friction factor 


PART 1 


by Pp Wie oo A Biddison 


Consulting Engineer 








P. McDONALD BIDDISON 


was born at Lane, Kansas, December 13, 1884—In 1904 he graduated from Kansas 
State College of Agriculture and Applied Science with the degree of bachelor of 
science in electrical engineering—He served in an engineering capacity with several 
industrial organizations prior to becoming affiliated with the oil and gas industry 
in May, 1905, with the Kansas Natural Gas Company and Logan Natural Gas and 
Fuel Company—Later he became chief engineer for the latter company—lIn succes- 
sive years he was with Hope Engineering and Supply Company and Kansas Natural 
Gas Company—During the next 20 years he was connected in an engineering 
capacity with a number of companies—This activity was interspersed with consid- 
erable work as a consultant—Since the early part of 1927 he has operated as a 
consulting engineer—lIs a licensed professional engineer in the states of Texas and 
Oklahoma—Makes his home in Dallas, Texas. 





The General Equation 


HE purpose of this study is to reconcile the various 

methods of solving gas flow problems, in particular clar- 
ifying the use of additional information on friction factor 
that has become available since the publication of Mono- 
graph 6 of U. S. Bureau of Mines.’ In addition the purpose 
is to bring to the attention of the natural gas industry the 
desirability of accumulating additional data acquired under 
conditions where a reasonable degree of accuracy is obtain- 


able. 


For the flow of gas in long lines (i.e., long with relation to 
diameter, say 200 diameters or more in length) the general 
equation is: 


— P,? 
= 38.7744 K — 5 
Q ryex ay tx» « & 





errs eee 
= 41.6156 xX — 5 D nsconeneeniel i a 2 

Qh P, ¥" x GT (2) 

These equations are applicable to gas flow in pipe lines at 
either high or low pressures and either large or small pressure 
drops if we use the proper values of the friction factor f. It 
is in the expression of the value of f that the various pipe- 
line flow formulas used in the past have differed; equations 
(1) and (2) being simplified and modified by expressing f 
in terms a some of the other factors. For convenience we 
may consolidate some of the terms of this equation. 


. * d5 
Let K = 38.7744 X °. xX ten « 
P, Vcr @) 
K, = 38.7744 x Be a. ae (4) 
. TF 


= (5) 
VG 


For our examples we will assign values to be used through- 
out for the measurement base and temperature of flow. 


Then K = 
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Let T, = 519.6° absolute F. 
P,= 14.735 Ib. per sq. in. absolute 
T = 519.6° absolute F. 


38.7744 X d25 x \/519.6 
ER v 


(The use of 60 X d*-° is sufficiently accurate. ) 
If G = 0.64 
K =) yy g25 — 75.0 x a2 (7) 
eat - 75.0 > a ae ae 
For the conditions assumed we may then write the flow 


equation as: 
ax fe > ke we oe 


O=K X- 

Single ‘aaa fe solving this equation for pressure condi- 
tions when the flow rate is known it is convenient to use it 
in its squared form: 

_Q 2 
1 xX L= P,?— 
nice Vf | 

For an example assume a line consisting of four sections 
with intermediate lateral deliveries at ends of each section as 
follows: 





= 59.983 d25, (6) 





P.? ae ae oe 

















Gas volumes, 
Nominal pipe Wall Length of M. cu.ft. perday 
Section diameter, thickness, section, 
in in. mi. Through Take-off at 

section end of section 

1 24 % 36 | 125,000 25,000 

2 22 Ls 49 | 100,000 15,000 

3 20 | &% 36 =| ~—«85,000 15,000 

| 
4 20 | &% 2 | 70,000 70,000 











| ae oe 


Outlet pressure = 200 Ib. per sq. in. gauge. 





























U. S. Navy “‘Scout and Dive Bomber,”’ designed for aircraft-carrier service. 


Two aviators... backed by thousands of workmen! 


Two men take-off on a mission. 
They are backed by thousands 
of workmen manufacturing 
equipment and furnishing sup- 
plies .. . among them the men 
in the Oil Industry who supply 
the fuel to “keep ‘em going.” 





Hughes Tool Company, 
through the manufacture of 
Rock Bits and other special- 
ized drilling tools, joins hands 
with the Oil Industry in assur- 
ing a continuous and sufficient 
flow of oil. 


Hughes Tool Company - Houston 
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Symbols 
Q= Rate of flow, cu. ft. per 24 hr., measured at P, 
and T, 

Qn = Rate of flow, cu. ft. per hr., measured at P, and T, 
q = Rate of flow, cu. ft. per sec., measured at P, and T, 
9 — Base measurement temperature, °F., absolute 

P, = Base measurement pressure, lb. per sq. in., absolute 

P, = Inlet pressure, Ib. per sq. in., absolute 

P., = Outlet pressure, lb. per sq. in., absolute 
d = Inside diameter of pipe, in. 

D = Inside diameter of pipe, ft. 

G = Specific gravity of the gas, referred to air — 1.0 
T = Temperature of the flowing stream, °F., absolute 
L = Length of line, mi. 

1 = length of line, ft. 

f, = Friction factor, smooth pipe 

f = Friction factor, actual 


= Efficiency of flow. The ratio of the actual rate of 
flow to the rate calculated from the friction factor 
for smooth pipe. 


f, 
‘= ‘Ez. 


H = Difference in elevation, ft. 


R = Gas constant, he Appendexes III and IV. 


R = Reynolds number, except in Appendexes III and IV. 
U = Velocity, ft. per sec. 

S = Density, lb. per cu. ft. 

Z = Viscosity, lb. per sec. per ft. 


Note: Where other symbols are used, they are explained in 
the text adjacent thereto. 











The solution for inlet pressure by use of equation (9) fol- 
lows. All computations are made on a slide rule. The quantity 
inside the parenthesis is computed on C and D scales, its 
square then found on the A scale, this multiplied by the 
length (on B scale) gives P,? —P.? on A scale. The deter- 
mination of the friction factor is discussed elsewhere under 
the heading ““The Friction Factor.” 


Section 4. 20-in. by ¥-in. wall—25 miles 
70,000 M. cu. ft. 


K = 75.0 x d?5 
K = 75.0 & 1626 = 122,000 
R = 1.934 & G & Q/d 


70,000,000 
R = 1.934 * 0.64 & —= 4,500,000 
19.25 
1 
Log R = 6.653, == 19.33 
Vf 
Pressure lb yr eating 
sq. in. absolute in squares 
At outlet of Section 4 214.4 45,967 
i eg) X 25.0 22,05 
122,000 19.33 i — 


At junctions of Sections 3 and 4 260.8 68,017 
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Section 3. 20-in. by ¥4-in. wall — 36 miles 
85,000 M. cu. ft. 
K = 75.0 X 1626 = 122,000 
85,000,000 


R = 1.934 X 0.64 = 5,467,000 
19.25 
1 
Log R = 6.738, ———= 19.60 
, MS 
85,000,000 

omnes 36 = 45,500 - 
122,000 ozo) % 


At junctions of Sections 2 and 3 336.9 113,517 
Section 2. 22-in. by 34-in. wall — 49 miles 
100,000 M. cu. ft. 


K = 75.0 X 2082 = 156,000 
100,000,000 


R = 1.934 X 0.64 X - 5,830,000 
4 ey 
1 
Log R = 6.776, == 19.70 
V 
2 
seer We OD = 51,900 
156,000 * 19.7 


At junction of sections 1 and 2. 406.6 165,417 
Section 1. 24-in. by ¥%-in. wall — 36 miles 
125,000 M. cu. ft. 
K = 75.0 XK 2606 = 195,500 


125,000,000 
= 1.934 & 0.64 K ——— - = 6,660,000 
R 34& 4X 33.25 
1 
Log R = 6.823, —=—| 19.90 
f 
agp x sé= 37,100 
195,500 & 19.9 


At inlet of section 1 450.0 202,517 


It is apparent that if we had begun with the inlet pressure 
and computed the sections in reverse order, we could by the 
same process determine the outlet pressure. 


For solution of the flow equation when the pressure condi- 
tions are known and the rate of flow is to be found, the value 


of FZ may be determined from equations (41), (48), or 
V 

(53). Using the latter and the same conditions as in Section 

4 of the previous example, we have: 


l 6.1565 & d* XK G X (P,* — P..”) & 10° 
== 1.81 Log—— me 
Vf TXL 
- A oe ke ae (53) 
— 1.81 Log 21995 X 19-25? X 0.64 X 22,050 X 10° 
ili 519.6 X 25.0 
(10) 
= 1.81{ Log 47,700 x 10"). cee ew « 2 
= 1.81 (4.67852 + 6.0) = 19.33. . . . . (12) 


Substituting values in Equation (8) 


Q = 122,000 & 19.33) 27+9°9— 70,000 M. cu. ft.. (13) 
V 2s 

This operation may also be performed on the slide rule be- 
ginning with the quantity under the radical on the A and B 
scales, finding the square root on the D scale, and completing 
the answer by C and D scales. 
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Looped Lines. For loops of various sizes and lengths ter- 
minating at the same points, if Q be the total flow, the pres- 
sures being given: 


Q=2+04+AQ4+....... Qn... . (14) 


1 /p2—pP2 
Q, — K, jr 4 Yi 
Via La 





and likewise for other members . . . .. . . (15) 
Again using Equation (53): 
1 6.1565 X d,*? X G X (P,? — P,.”) K10® 
—== 1.81 Log . 


fa TXl 
i. oe Se ee we ees (16) 
2. p2 6 
— _ 6.1565 X G af P.?)10° (17) 


(Es, _—Be__ yp 
e +z x er x o VLe x a 




















K, at 

a) \/P,? — P.? thru vsnxseaee Ge 
————— Ka yd,° Ky 

= £35 PF—Pa( an Lag-—— +- ——se Leg 
R iit: geal a 

ydp* Ky a? 
+ ...—=L a a oe ek 19 

L, + eon og L. (19) 





Q= 1.81 \/P,? — P.? [( wa Log 4 + Telos 
dy? Ka d,* Ka Ky 
—+ ...-= L — es 
Ly Via ie La ) T ( VL. r 7 al 


0 hed 


If the lengths be the same for all members of the loop: 


2. 2 d.” d,® 
o> t.0telth Oe (su es A. 
Q ie eT + pLog— + 
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KaLog’*-) + (K. +K,+.. K,) Log | i» Say 
If the diameters be the same, but not the lengths: 


——_—_— 1 1 1 1 
gn inyaratal (etn tag 
+. —_—_ *)X Log & +( l a a 1 ) 














VL, L, VLp Ly 
i. VL La VL. VL» , “Via 
nn a a a 


If diameters and lengths be the same, n being the number 

vf lines: oye 

Q —_— | P ‘themed 2 
VIVO 


pie 
Q = 1.81 X nK ee xX Logyd?. . . (24) 


(23) 


The quantities flowing in the several lines are in relative 
proportions, from Equation (19): 
3 3 rd 3 
_K. X Log- Yda - Ke ra toe and- Ky Log yd 
VL L, VL> Lp VL La 
SECT Seer TTT. (25) 

It is obvious that as the pressure conditions change, pro- 
ducing changes in y, the factors of size and length being 
constant, the proportions will vary so that looped lines can 
be expressed as equivalent lengths of some chosen diameter 
only at a given rate of flow, the equivalent length changing 
as the flow rate changes. And this is true even if the size and 
lengths be the same for all members of the loop. 

To solve a looped line for pressures when all members are 
the same size and length requires only the equal division of 
the flow between them and the procedure outlined for single 
lines. If the sizes and lengths are not the same then either of 
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two methods may be used: (1) compute the difference in 
squares for each member separately at three or more rates of 
flow judged to be near the actual rate, plot the results and 
from them make a composite plot of flow against differences 
in squares from which the answer may be read, or (2) as- 
sign values to the difference in squares in the function y 
judged to be near the actual difference. Substantial error may 
be made in this choice without incurring much error in the 
ultimate result. 


The Friction Factor 


Experimental work by Nikuradse* has extended our knowl- 
edge of friction factors for smooth pipe into regions of flow 
conditions that are comparable with those found in practice 
on natural gas transmission lines. He has supplemented this 
work by experimental determinations of the effect of wall 
roughness.* But the surfaces of commercial pipe lines seem 
not to conform to the smooth pipe condition, and the rela- 
tive roughness and Reynolds Number relationship is usually 
indeterminate and difficult of application. In: practical design, 
one may work from the Nikuradse curve for smooth pipe 
with the application of an efficiency factor derived from 
experience or determined by test on the system under con- 
sideration. If we define efficiency as the ratio of the theoret- 
ical flow for smooth pipe to the actual flow, f, as the friction 
factor for smooth pipe, and f as the actual friction factor, 





then: 

E-2 on (twee Bane es 

Q $f 
- 

f= FE (27) 

1 1 

— —ExX—— ee ee oe ee ee 28 

Vi Vi _ 

1 1 

Vf. EVf 


The Nikuradse results on smooth pipe have been expressed 
in two ways: 
f, = 0.0008 +- 0.0552 R°-*8? (reference*) . . . (30) 


1 
—— —4Log (R\/f,) —0.4 
Vie g (RVfs) 
Equation (31) is the preferred form. Benjamin Miller uses 
it in his analysis of gas flows’’'* and Drew and Genereaux’ re- 
fer to it as the form “that should undoubtedly be adopted in 
preference to the numerous relations” of the form of equa- 
tion (30). Kalinsky® states “Prandtl and others have shown 
that this equation holds for all values of R in the region of 
turbulent flow.” Inasmuch as a sound theoretical relationship 
is safer for extrapolation into fields outside the range of ex- 
periments, the form of equation (31) will be used herein. In 
this connection it should be noted that the experimental data 
on smooth pipe extends only to about R = 3,000,000 and 
that laboratory work on commercial pipe lags behind that. 
The work of Nikuradse on rough pipe will not be discussed 
here. Although commercial pipe does not conform to the con- 
dition of smoothness of the smooth pipe of his experiments, 
neither does its character of roughness fully correspond to 
the artificial roughness by sand grains in his experiments. In 
commercial pipe the character and degree of roughness may 
be from surface roughness, from waviness, from joints, flat- 
tening at bends or from any kind of combination of these 
causes. (For a discussion see paper by R. A. Ransom.*) Con- 
sidering the present stage of understanding of the subject, the 
writer prefers to adhere to the data on smooth pipe and on 
commercial pipe lines modified from time to time as addi- 
tional information is accumulated. 


(reference?) . . (31) 


Eprror’s Note: This article will be continued in an early 
issue of The Petroleum Engineer. Footnote references will be 
included in the final installment. 
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The Protected GROUND JOIN Seat. 


Is the Secret of RECTORHEAD SUCCESS. Against: Well Pressures 3 | 
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The basic reason for the success of all Rectorheads 
is the well known Rector principle of protecting the pack- 
ing element with a metal-to-metal seat below the packing. 
This same principle of protection is carried a step further 
in the Mandrel Type Rectorhead through the use of a pre- 
cision machined surface below the ground joint seat. In 
this manner Rector, in the mandrel type head, is assuring 
still greater safety than ever against the hazards of en- 












croaching pressures. 










which is so 
is also pre- 


This same guarded ground joint seat, 
remarkably protecting against well pressures, 
venting the mandrel from being pulled down by extreme 
weight. By the same token it likewise permits an easy 
pick-up of the string, without pulling strain or jerking, when 
working of pipe string is necessary. 














It is this, and other valuable and exclusive features, 
that have made the RECTORHEAD the successor to the 
bradenhead... that have made the oil industry safer! 
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These RECTORHEAD FEATURES 


8. Bolt Pressure Cannot Deform Threaded 
Mandrel by Wedging. 


No Other Mandrel Head Has All 


1. Protected Ground Joint Suspension 





and Sealing. 
2. Only two flanges. 
3. A.P.I. Iron Ring. 
4. Positive Hold-Down. 





5. No Wedging Action... Pipe Easily 
Raised Off Seat. 

6. Mandrel Cannot Be Wedged Down. 

7. No Soft Packing. 


9. Bolt Pressure Cannot Throw Strain on 
Welded Mandrel. 
10. Four Types of Hangers Available. 











RECTOR WELL EQUIPMENT COMPANY 


Representatives in All Active Drilling Areas 


Ft. Worth, Texas, U.S. A. 


EXPORT: LUCEY EXPORT CORP., Woolworth Building., N. Y. C. 

















Talent Along the Pipe Line 
by SL! é. Adlke. Communication Engineer, Magnolia Pipe Line Company 


HE average layman, whose only 
contact with the pipe-line indus- 
try may have been to watch a gang of 
laborers digging a ditch, is apt to 
classify a pipe-liner as a benighted in- 
dividual who is rich in profanity, poor 
in culture, low in morals, and high in 
illiteracy. He is presumed to have no 
objectives in life other than liquor, gam- 
bling, women, payday, and overtime. 
What’s wrong with this picture? 
Practically everything, to one who 
really knows. 

As an illustration: Just recently, it 
was the writer’s pleasure to make a 
telephone transmission survey that in- 
cluded the Gulf Refining Company’s 
pipe-line system from Tulsa, Okla- 
homa, to Centralia, Illinois. In addition 
to officials, | met many of the station 
personnel over the entire 400-mile 
route. I have never seen a more codper- 
ative organization, nor a higher grade 
of station maintenance. But what im- 
pressed me most forcibly were the 
various hobbies and remarkable talents 
of many of the individuals in the 


group. No doubt I missed several others 
in the brief time at my disposal. 

Here at least are the highlights of 
the trip: 

To begin with, the superintendent 
himself, Arthur Ray, is a very talented 
amateur musician and violinist. 

At Tulsa, the wire chief, Mr. Gold- 
smith (Goldie to his friends), has a 
12-year-old daughter whose musical 
abilities have won her a regular place 
on broadcast programs emanating from 
Tulsa stations. 

The engineer at Monett station is a 
real artist at oil painting. One of his 
works, a complete landscape of the 
station and grounds, is good enough to 
hang in any gallery. Woven in the 
beautiful cloud effect is a clever ‘‘com- 
mercial plug,” with the correct light 
and at the proper angle, the word 
“Gulf” being discernable in the cloud 
formation. 

The home of Chief Engineer Key at 
Strafford station contained most of the 
major instruments of the modern 
orchestra. His wife and five children 
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play them all in a manner that no pro- 
fessional could criticize. Being an ex- 
musician myself, I spent a very pleas- 
ant hour with these most talented and 
accomplished youngsters. 

At Steelville, one of the station op- 
erators had the most complete and 
elaborate “ham” radio station I have 
ever seen. Most of the equipment on 
the five steel floor racks was self-con- 
structed and represented a large invest- 
ment. It took him only a few minutes 
to grasp the entire circuit design of 
the telephone equipment that I was 
engaged in testing. 

Another engineer at Strafford is the 
champion fisherman of the line, and 
can lure ’em from Lake Lebanon when 
all others fail. I was sorely tempted to 
take time out with him but the sched- 
ule forbade it. 

The whole experience was a great 
lesson of contentment in far-flung 
places. What a pity that everyone does 
not realize what a fine, wholesome con- 
tribution to happiness these hobbies 
and avocations can really be. 
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Methods of Solving the Oil-Soaked Belting Problem 


Po pomeege oil does not seriously 
damage some belts an excessive 
amount of oil does cause slipping. As 
soon as slip occurs there is an unneces- 
sary power loss that is directly propor- 
tional to the slip. For instance, if the 
slip amounts to 2 percent the power 
loss is 2 percent. If the slip is 5 per- 
cent the power loss is 5 percent. In 
other words, percentage of power loss 
is identical with the percentage of slip. 

Continued use of a leather belt 
soaked in mineral oil will develop 
cracks from fiber abrasion inside. The 
natural animal oil in high-grade leather 
protects these fibers from inner abra- 
sion. Harsh mineral oil removes this 
film of natural animal lubricant, and 
allows the fibers to contact and develop 
abrasion. Degreasing will remove the 
mineral oil and redressing with animal 
oil will replace the film on each fiber, 
thus maintaining pliability without in- 
ternal damage. 

Excessive slip may also cause burn- 
ing of the belt. Burning is often more 
serious than the power loss, cracking, 
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by W 4 Schaphorst 


and abrasion combined. It can be very 
expensive. 

There are two ways in which to 
tackle this oil-soaked belting problem: 
(1) improve the condition of the oil 
piping, etc., if possible so that there 
will be no leakage or splattering onto 
the belt. By so doing, it will not be 
necessary to give the belt a periodic 
cleaning, and (2) use a belt that is as 
immune as possible to being harmed by 
oil and then clean that belt periodi- 
cally. 

Numerous cleaning agents are used 
for washing leather belts such as gas- 
oline, naphtha, kerosine, benzol, car- 
bon tetrachloride, aqua ammonia, alco- 
hol, soda, and water. 

In general these rules may be fol- 
lowed: Immerse the loosely wound coil 
of belting on edge, in the liquid, and 
allow to soak overnight. Then stand on 
the other edge for 10 hours. If the belt 
is dirty in addition to being oil-soaked, 
the dirt usually loosens and settles to 
the bottom. The dirt that does not 
loosen and settle can generally be re- 
moved with ease by brushing or scrap- 
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ing. To hasten drying, the belt may 
be run through an ordinary washing 
wringer, provided the belt is not too 
wide. If the belt is dry lubricate it with 
a suitable dressing recommended by the 
manufacturer of the belt. 

When using gasoline or naphtha be 
extremely careful. According to the 
U. S. Bureau of Mines, if gasoline is 
stored in an open container, as in a 
pail, the atmosphere of the room in 
which the pail is left will soon become 
explosive. The limits of explosibility 
are between 1.5 and 6 percent of gaso- 
line vapor in air. Therefore, only a 
small volume of gasoline vapor is need- 
ed to cause the air to become explosive 
—1'% cu. ft. of gasoline vapor for each 
972 cu. ft. of air. One gallon of gas- 
oline can, when perfectly mixed, ren- 
der 2100 cu. ft. of air explosive. 

Some types of pulleys also collect 
oil and become “oil soaked”. An oil- 
soaked belt on oil-soaked pulleys is a 
very poor combination for power trans- 
mission. Pulleys can be degreased as 
well as belts by a process very similar 


to that described. 
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Only MISSION PLUG VALVES 


Combine these Features to Insure Longer Trouble-Free Service 









@ Automatic Lubrication.* 


Full-Port Lubricant Sealing 


= 2 Grooves. 


Wedge-Proof cylindrical 
3 Super-Surfaced Core. 


Oo Sealing Grooves on Plug 
never pass Ports. 


1. AUTOMATIC LUBRICATION—Provides a 
constant lubricant seal * Line pressure 
automatically forces lubricant from reser- 
voirs to sealing grooves °* Eliminates 
necessity of frequent operation of lubri- 
cant screw * Ample downstream (sealing 
end) lubrication * Reduces friction—valve 
turns easily * Reduces wear and extends 
life of valve 


FULL-PORT SEALING GROOVES-Sealing 
grooves encircle ports — assures com- 
plete uniform seal * Provides a depend- 
able seal against high pressures, liquid 
or gas * Full-Port Lubrication thoroughly 
lubricates core — valve operates easily 
Reduces washouts * Reduces wear and 
extends life of valve 


WEDGE-PROOF SUPER-SURFACED 
CORE—Cylindrical Core positively cannot 
wedge—permits easy turning * Perfect fit 
of core to body conserves lubricant and 
maintains leakproof seal longer * Lubri- 
cant lasts longer... saves time... saves 
valves * Super-Surfaced core provides 
extra resistance to abrasives and corrosion 
*When lubricating a Mission Plug Valve. lubricant, as needed. into the down- agents * Reduces wear — lasts longer 





a portion of the lubricant is forced into — stream seal grooves. 5o long as lubricant 





reservoirs. Thereafter, the line pressure remains in the reservoir a perfect seal 4. SEALING GROOVES ON CORE—Never 
AUTOMATICALLY feeds this stored a exposed to fluid * Prevent loss of lubricant 
into fluid line . . . insures constant seal « 







Protects sealing grooves on core from 


AY LS, SION direct cutting action of fluid « Lessens 


VON REY Woh all Sh ica of eh intrusion of abrasives into lubricant seal- 


XAS ing grooves . . . reduces wear on vital 
ee oe ROAD " HOUSTON, os sealing surfaces * Prolongs life of valve 
Perey Ramm: - 2 xem omen G2 oe a Mu ee Wo We, Fe oe aoe & 
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Method of Extinguishing Burning 
Well in West Texas 


HE accompanying photographs 

indicate more clearly than words 
the method whereby a recent oil well 
fire was extinguished. 

The well, Schermerhorn Oil Cor- 
poration’s J. L. Johnson No. 14-B in 
the Foster pool, six miles northwest of 
Odessa, Texas, caught fire when tools 
and drilling lines were blown out of 


ore 








Fig. 1. Showing the burning well before hot metal had been 


cleared away. 
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the hole. Sparks ignited the gas and 
oil. 

The well had been shot with 487 
quarts and was producing 6,000,000 
to 8,000,000 cu. ft. of gas daily and 
60 bbl. of oil and water hourly. 

The hole bridged after the shot and 
the well suddenly blew out when tools 
penetrated the bridge. The hole re- 
bridged near the top but broke again, 


blowing the tools out. A string of 7- 
in. casing had been cemented at a 
depth of 3956 ft. 

H. L. Patton, fire fighter, of Hous- 
ton, Texas, used the equipment shown 
in the photographs to control the well. 

Photographs were taken by L. H. 
Tiffin, commercial photographer, Mid- 
land, Texas. 
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Fig. 2. The manifold, especially designed by H. L. Patton for 


such work, was suspended from the truck boom as shown. 
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Fig. 4. Lowering the stem into the open casing, the fire is 
extinguished. Two flow lines and valves permit full control 
of the well. 


Fig. 3. Backing the truck slowly toward the well, the assembly 
was brought into position for lowering. 
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Petroleum Co-ordinator and Members of Staff 
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HON. HAROLD L. ICKES R. K. DAVIES, Vice-President W. L. STEWART, JR., Vice-President 
Petroleum Co-ordinator for Standard Oil Company of California, Union Oil Company of California, Chairman 
National Defense Deputy Petroleum Co-ordinator Refining Committee, District 5. 
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i J. W. NEWTON, Vice-President PAUL G. BLAZER, President E. DeGOLYER 


Magnolia Petroleum Company, Chairman Ashland Oil and Refining Company, Chairman Consultant and Independent Operator, 
Refining Committee, District 3. Refining Committee, District 2. Director of Conservation 








GEO. A. HILL, JR., President WALTER S. HALLANAN, President A. L. WEIL, President 
Houston Oil Company, Chairman Production Plymouth Oil Company, Chairman Production General Petroleum Corporation of California, 
Committee, District 3. Committee, District 1 Chairman District 5. 
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Style AD, with 
grooved outer 
race; straight 
inner race. 








ee 
Style ADD, with 


’ - grooved inner 
o race; 1 lipped out- 
; er race; remova- 


ble thrust plate. 















Style AM, with 


Jj WW grooved inner 
7 = race; straight 
RIN j " SS | outer race. 








These American Radial Roller Bearings may look alike 
as peas in a pod to some. But an engineer's eye will spot ea 2 
the differences instantly. He will know that his search for : Le | Style AC, with 


grooved inner 
ONE dependable source for ALL your radial bearing ef race; 1 lipped 


requirements can begin and end with AMERICAN! Recent ad- ! £ ? outer race. 
ditions to the American Radial Bearing line extend your choice i 
to 5 styles, in 4 S. A. E. series, with a total of 85 sizes. Special 
designs to order supplement this wide range. Each is a leader i & 
in its class — engineered to equal or better self-imposed stand- 
ards of performance and quality that have made AMERICAN 
Roller Bearings preferred the world around. Send us your blue- 
prints for analysis and recommendations. 





AMERICAN 








AMERICAN ROLLER BEARING CO. 


PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 1718 South Flower Street, Los Angeles, California 


AMERICAN 73272." Rotter BEARINGS 
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W. H. FERGUSON, Executive Vice-President W. ALTON JONES, President 
Continental Oil Company, Chairman Cities Service Company, Chairman Transportation 


District 4. Committee, District 1. 





FRANK PHILLIPS, Chairman of Board ROY B. JONES, President 
Phillips Petroleum Company Panhandle Producing and Refining Company, 
Chairman District 2. Chairman Marketing Committee, District 3. 





C. S. JONES, President ROBERT H. COLLEY, President 
Richfield Oil Corporation, Chairman Trans- Atlantic Refining Company, Chairman Refining 
portation Committee, District 5. Committee, District 1. 
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C. S. BEESEMYER, Vice-President 
Gilmore Oil Company, Chairman Marketing 
Committee, District 5. 





O. D. DONNELL, President 
Ohio Oil Company, Chairman Production 
Committee, District 2. 





B. L. MAJEWSKI, Vice-President 
Deep Rock Oil Corporation, Chairman Marketing 
Committee, District 2. 


(Continued on Page 66) 
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MORE EXAMPLES OF 
NIXON GAS-LIFT ADAPTABILITY 


The only similarity between these two problem wells is that they are both 


deep and both were having production difficulties. Even though the diffi- 


culties and their cause were of an entirely different nature, Nixon Gas-Lift 


engineers were able to solve them by the installation of a Nixon Surface 


Control Gas-Lift System. 


IN CALIFORNIA 


This well had producing zones flowing through 
perforated casing at 5,600 ft., 6,875 ft., and bottom, 
7,297 ft. With an open gas-lift, when pressure was 
applied to the casing, the top formation ceased flow- 
ing. 

A Nixon closed intermittent sub-packer installa- 
tion was the solution of the problem. A Nixon Bot- 
tom Hole Operating Valve was set at 5,566 feet, 
with 3” tubing extending to bottom, where a stand- 
ing valve was set at 7,290 ft. A hook wall packer set 
at 5,576 ft. between operating valve and top forma- 
tion, seals off all three producing formations from 
operating gas pressure. 

Inside the 3” tubing, extending from operating 
valve to a point just above standing valve there is 
a 114” macaroni string. Fluid-lifting pressure is in- 
termitted through the bottom hole operating valve, 
into annulus between macaroni string and tubing, 
to force fluid up through the macaroni string. 

This installation is actually producing from about 
7 ft. off bottom, while packer and operating valve 
are 1,721 ft. above. Since this installation produc- 
tion has increased from 55 to several hundred bar- 


rels daily. 
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ON THE TEXAS 
GULF COAST 


This well is typical of many 9000 footers. It has 
a sand of fairly low productivity and a natural flow- 
ing life that is very erratic. 

It was originally completed with a series of Nixon 
Surface Control Flow Valves set in the tubing. 
When natural flow ceased, the casing area was un- 
loaded of fluid by applying gas pressure and open- 
ing each succeedingly lower flow valve to produce 
flow through the tubing. It has a hook-wall packer 
set at 9,115 feet, just above the producing forma- 
tion, which seals it off from operating gas pressure. 

Natural pressure during the well’s early flow 
life raised the fluid to a height of more than 1,000 
ft., in the tubing, so that flow valve located at that 
level was operated to lift fluid to the surface. 

But as natural pressure declined and the fluid 
level dropped the weight bar was lowered on its 
wire line to operate the flow valve, at lower flow 
levels. Eventually the flow valve immediately above 
the packer will be operated to lift fluid from that 
point. 

Following prduction down to bottom is done with- 
out coming out of the hole or installing additional 


equipment. 
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Patents Issued 


Reissue No. 21,199, Patents No. 2,132,081, 
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(Retires as Director, Department of Interior 
Petroleum Conservation Division). 
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P 721.3 


Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Synopsis of Preceding Meetings 


The first discussion involved a review of the 
various hydrocarbons and their thermodynamic 
qualities as related to the cracking of petroleum 
and its products. The main hydrocarbons in 
petroleum and its cracking products are paraf- 
fins, olefins, naphthenes, and: aromatics. Of 
these olefins are virtually non-existent in most 
crude oils. 

Points covered in the discussion included the 
following: (1) chemical stability of compounds; 
(2) relative crackability of hydrocarbons; (3) 
energies released or absorbed in cracking; (4) 
the decomposition reactions, and (5) effect of 
pressure on reactions. 

In discussing the development of cracking, it 
was pointed out that the ability of petroleum to 
crack was discovered by the accidental over- 
heating of a topping shell still, resulting in an 
unexpected straw-colored distillate, which was 
in reality cracked distillate. 

Of the earlier cracking processes that followed 
the first patents on cracking granted to Young 
and Benton in 1865, the following were dis- 
cussed: (1) the Benton unit; (2) the Burton- 
Clark unit; (3) the Coast still; (4) the Flem- 
ing still; (5) the Dubbs process; (6) the Isom 
process; (7) the Cross unit; (8) the Jenkins 
unit; (9) the Holmes-Manley unit; (10) the 
Winkler-Koch still, and (11) the Gyro vapor- 
phase unit. 


Class Meeting No. 6 (Continued) 


2nd Pupil: In cracking paraffins in 
the selective part of the furnace, we 
would crack the paraffins and olefins so 
nothing else could happen, wouldn’t 
we? Why wouldn’t we have high lead 
susceptibility ? 

Pupil: To make aromatic or cyclic 
compounds requires higher temperature 
—950° to 1200°F. (510° to 649°C.), 
and there will be a minimum of aro- 
matics formed. 

Leader: Let’s list as our sixth point: 
(6) Gasoline poor in cyclic compounds 
relative to severe cracking. (7) Gaso- 
line rich in paraffins relative to severe 
cracking. How about the olefin? 

Pupil: It would be rich in olefins duc 
to severe cracking. 

Leader: Let's put olefin content, 
question mark. Summarizing, we have: 
Results of maximum gasoline yield 

1. Low gas yield 

2. Minimum coke due to condensa- 

tion and polymerization 
3. Low octane number 
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Thermal Cracking 


The importance of clean recycle was first 
recognized when operators of earlier units dis- 
covered that clean stocks permitted longer runs 
with correspondingly small percentage of gas 
and coke formed. 

In discussing the methods whereby maximum 
gasoline yield might be obtained by cracking, it 
was brought out that experience shows that a 
high reflux ratio results in a smaller yield of 
gas because of lighter cracking. It was decided 
to run to coke with as little gas formation as 
possible. If the residue is fuel oil there is bound 
to be some gasoline in this liquid product. 

Additional gasoline will be obtained if a mul- 
tiple coil heater is used so that more rigid con- 
trol from the fractionator will permit separate 
cracking from the various cuts at optimum 
conditions. Quenching will be essential to cor- 
rect control of the time and temperature ele- 
ment. 

The excessive heat brought to the fractionator 
from the reaction chamber can be disposed of 
in a number of ways: (1) the charge may be 
used as a quench; (2) heat can be exchanged 
with the charge to any adjacent unit; and (3) 
the remaining heat must be removed by reflux 
in the usual way. 

The charging stock is less refractory than 
recycle stock. A cut cracked above its optimum 
temperature will produce excessive amounts of 
gas and coke. For maximum gasoline, therefore, 
it is necessary to separate both the charge and 
the recycle stock into small cuts. This would 





4. Low gasoline volatility 
5. No intermediate products 
6. Gasoline poor in cyclic com- 
pounds 
7. Gasoline rich in paraffins 
8. Olefin content (?) 
Let us set up a hypothetical case. 
Any unit we might build would have 
to be designed for local conditions. I 
don’t believe that the operation of a 
coking unit is out of the question. I 
believe that is very practical in certain 
parts of the Mid-Continent area. 
Let’s list the following conditions: 
10,000 bbl. per day—26° A.P.I. 
residuum 
70 A.S.T.M. octane gasoline 
10-lb. Reid vapor pressure. 
(This is maximum 70-oc- 
tane A.S.T.M.) 
Salable coke. 
Any other requirements necessary? 
Pupil: Would we say salable slack 
coke suitable for boiler fuel? I think 
that is rather a vital point. Lump coke 
is different from this. 
Leader: Let’s put down coking unit, 
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necessitate the separate treatment of charge and 
recycle. These cuts would then be treated at 
the temperature at which minimum gas is 
formed and quenched immediately to keep 
down the formation of polymers and conden- 
sation products that reverse the process of 
cracking and go to form coke. All this pro- 
cedure would mean many cuts and high recycle 
ratio. Of course, for practical purposes the 
above method would have to be modified in 
order that investment in equipment would be 
within reason. 


If advantage is taken of all present-day de- 
velopments in cracking it was decided that 75 
percent gasoline yield was about the ultimate to 
be expected. 


The time of reaction in cracking doubles 
when the temperature increases approximately 
20 degrees, making it difficult to control the 
reaction above a certain temperature; in addi- 
tion, large amounts of gas and coke are ob- 
tained. 


Refuting the belief that there is a large per- 
centage of free carbon in petroleum coke, ref- 
erence to several authorities indicate that, on 
the contrary, coke consists principally of poly- 
merized and condensed hydrocarbons poor in 
hydrogen and aromatic in nature. Coke is 
essentially a control product in the operation 
of a cracking still inasmuch as it is econom- 
ically necessary that its quality be high if it 
is to be salable. 


and we shall attempt in class to thresh 
out the details. Do we wish to specify 
the number of coils in the multiple coil 
operation? 

Pupil: 1 suggest a maximum of 3 
coils be considered. 

Leader: All right, we will consider a 
3-coil heater as a maximum. I made 
this charge large enough so that I 
figured the 3-coil operation would be 
feasible. Is there any other information 
that should be included? I want to be 
sure all the group leaders get this down. 

Pupil: Are we establishing yields also, 
as well as flow sheet? 

Leader: 1 should think so. 

Pupil: 1 thought the yields were 
established already. 

Leader: Estimated yields. Any other 
points? Are there any other questions 
that should rightfully come up this 
evening? 


Class Meeting No. 7 


Leader: The objective of this eve- 
ning’s meeting is to complete the work 
on thermal cracking; the application 
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of our previous discussions to the flow 
diagram. I believe we have concluded 
that maximum gasoline yield required 
operation of a multiple coil system 
with a fairly high recycle ratio and 
the minimum practical temperature. 
We have diverged from the original 
scheme to the extent of working out a 
scheme for making not maximum gaso- 
line yield, but the maximum yield of 
70-octane gasoline. In what way is it 
necessary to change the processing 
from the method used to make max- 
imum gasoline yield to the revised 
method of making 70-octane gasoline? 

Pupil: It is necessary to change from 
a low crack per pass to a high crack per 
pass, otherwise retaining essentially the 
same setup. 

Leader: And what are the reasons 
for going from a low crack to a high 
crack per pass? 

Pupil: The reason is to carry the re- 
action to a further degree than previ- 
ously and high crack per pass best does 
that. 

Leader: In other words, that is for 
the purpose of obtaining maximum oc- 
tane number? 

Pupil: The octane number require- 
ment, which is very close, however, to 
maximum for thermal refining. 

Leader: How near to the maximum 
for thermal cracking is 70 octane? I 
think we said 70 A.S.T.M. 

Pupil: Pretty close to it. 

Leader: In other words, that is about 
the best we can get from thermal 
cracking without an enormous sacrifice 
in yield? 

Pupil: Yes. With Mid-Continent 
crude. 

Leader: Has the problem then 
changed from one of maximum gaso- 
line to maximum octane number—is 
that really the change that we have 
made? 

Pupil: Essentially so. 

Leader: What are the other consider- 
ations—in other words, is it possible to 
retain the features of high octane num- 
ber with a reasonably high gasoline 
yield? 

Pupil: Yes, I think it is. 

Leader: And how is it possible to re- 
tain this feature? 

Pupil: By separating the fractions 
and cracking them at more ideal tem- 
peratures; in other words, our group 
didn’t expose the whole charge to the 
high cracking that is necessary for re- 
forming to obtain 70 octane. 

Leader: Does the mere separation of 
the fractions insure the best results? 

Pupil: The more selective the crack- 
ing on definite cuts from the charge, 
the better will be the control over 
cracking. 

2nd Pupil: The essential feature of 
the multiple coil is that it is not neces- 
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sary to keep the temperature down on 
the dirty oil coil because of coke for- 
mation. There is a maximum time and 
temperature limit on the dirty oil coil 
and by having one or more additional 
coils you can crack at higher tempera- 
ture with more crack per pass and ob- 
tain the better octane fuel. 

Leader: Do you believe that the 
manufacture of 70-octane gasoline 
from a residuum offers much latitude 
in operation? 

Pupil: Yes, there is some latitude in 
the manufacture of regular octane. I 
would vary the operation depending on 
the market for by-products; it would 
be ridiculous to manufacture coke if 
you were in an area where you could 
sell fuel oil at $1.40 per bbl., and 
there was a poor coke market. 

Leader: Do you believe it is possible 
to make 70-octane either with fuel oil 
or coke? 

Pupil: Yes. 

Leader: We almost concluded for- 
merly that we would have to make 
coke. What change of conditions is it 
that allows us to make fuel oil? 

Pupil: There is no way, so far as I 
know, that you can make a fuel oil and 
maintain maximum gasoline yield of 
70-octane as compared with coke oper- 
ation and maximum gasoline. 

Leader: We have no latitude? 

Pupil: You must make coke if you 
want maximum yield. 

Leader: And we must crack rather 
severely or deeply if we want 70-oc- 
tane? 

Pupil: That’s right. 

Leader: 1 should like to ask a ques- 
tion of one of the practical cracking 
operators here tonight. What is the dif- 
ference in temperature on the outlet of 
your furnace when you make coke as 
compared with the cracking of gas oil 
to fuel oil bottoms? 

Pupil: If we run gas oil to residuum 
there is about 25° difference. 

Leader: The gas oil is 25° higher 
than the residuum? 

Pupil: No. Lower than the residuum. 


Leader: Doesn’t that contradict some 
of the statements we have heard in re- 
gard to the difficulties when cracking 
residuum under severe conditions. 


Pupil: On the Dubbs on coke runs, 
temperatures are about 925° to 940°F. 
(496° to 504°C.) and on the gas oil 
unit around 900°F. (482°C.) with a 
liquid residue (fuel oil). 

Leader: Does anyone wish to volun- 
teer an explanation for that difference? 


Pupil: Well, if we run at higher 
temperature on a gas oil with a fuel oil 
residuum produced we would make 
coke; there is a way, however, we 
could run to higher temperature by 
quenching, which we have done some 
times. 


Leader: In other words, you can run 
the lighter oil to higher temperature by 
quenching? 

Pupil: Yes. 

2nd Pupil: Probably there are sey- 
eral remarks that should be considered 
in discussing the temperature at which 
you should operate. In the first place, 
operating on the fuel oil charge to pro- 
duce coke, there is a relatively short 
time factor when high temperature 
prevails so that a higher temperature 
can be used than with a soaking cham- 
ber to get increased time. On gas oil 
operation, producing a fuel oil residue 
we have a longer time factor with the 
temperature employed so that we are 
about equalized with the time for the 
lower temperature, If we take gas oil, 
however, and operate to produce coke 
in the same equipment employing the 
same space factors on soaking it is 
necessary to use a much higher tem- 
perature than when charging topped 
crude or residuum. 

Leader: Generally speaking, isn’t it 
true that on gas-oil operation, you tend 
to obtain the additional time by leav- 
ing the oil in the furnace longer, 
whereas on the residuum operation you 
attempt to get the oil out of the fur- 
nace as quickly as possible? 

Pupil: Yes, and hold that oil for 
whatever time you desire under such 
conditions that it will not cause the 
operation to cease. 

Leader: Generally speaking, is coke 
deposition in furnace tubes a greater 
problem in dark oils than in light oils? 

Pupil: In dark oils. 

2nd Pupil: In light oils, I should 
think. 

Leader: Let one of the cracking 
operators tell us his experience. 

Pupil: Dark oils create more coke in 
the tubes. 

Leader: Do you have more trouble in 
the residuum furnace than you do in 
the gas-oil furnace? 

Pupil: We get more coke. 

2nd Pupil: 1 think that carbon resi- 
due will usually be the index, but dark 
oils have a preponderance of carbon 
residue. 

Pupil: You have about 3/16 in. of 
coke in the Dubbs tubes at the end of 
a cycle? 

2nd Pupil: Yes, in about an 80-hr. 
cycle. 

Leader: When is that coke formed? 


Pupil: You mean at the last part or 
the beginning of the run? The coke is 
formed as the temperature goes up. 

Leader: Then how is it possible to 
operate continuous coking? 

Pupil: It can be greatly assisted by 
carrying a recycle ratio that is higher 
than that used on the Dubbs so that 
the carbon residue test will be 1 per- 
cent or less as the oil enters the tubes. 
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: p Here you have the newest development in mobile rigs. It 
combines a tractor, trailer, hoisting engine and 90-foot mast, 
* in one unit. It’s called a “Blitzrig,’”’ and is in use by the 
os Oil Company of California. When there’s a job to do, 
mast is laid in its cradle above the truck cab. The truck 
s wherever it is needed. Hydraulic jacks push the mast into 
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position and the stationary engine on the trailer is ready to 
Start drilling, pulling rods or tubing, or erecting a derrick. 

We are proud to report that Bethlehem Wire Rope is used 
extensively on this newest and speediest of rigs. We feel that 
the choice of our product for this important job, speaks, in 
itself, for the quality of Bethlehem Wire Rope. 


Next time you need wire rope, make it Bethlehem 


BETHLEHEM STEEL COMPANY 
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Temperature should be 940°-950°F. 
(504°-510°C.) with residuum as the 
raw charge. Under these conditions we 
can operate satisfactorily for a month 
or more. 

2nd Pupil: Can’t you do the same 
thing by not having any recycle ratio 
and reducing the temperature? 

Ist Pupil: It is doubtful; the recycle 
ratio is 344 to 1 on the Dubbs. 

3rd Pupil: It may be as high as 4 
or 5. 

Leader: On some of the newer cok- 
ing furnaces, the charge is much 
heavier—has a higher carbon residue 
than the charge employed on the 
Dubbs operation as we know it. How 
do they manage that? 

Pupil: They introduce the charge 
into the furnace outlet before it gets 
to the reaction chamber; consequently 
the original charge is kept out of the 
coil. It will eventually come back to 
the coil, but the first part of it is often 
introduced into the outlet of the fur- 
nace before it hits the reaction cham- 
ber. 

Pupil: In one of the reference books’ 
regarding pressure drops it is stated 
that in charging 4000 bbl. per day of 
48.3° A.P.I. residuum, the pressure 
drop through the still is 173 Ib. 

Leader: Is it possible to charge as 
high a cold velocity on gas oil as on 


residuum? 
'Design of Pipe Stills by Bell. 


Pupil: I should not think so because 
of gas formation from the gas oil. 

Leader: Does the coke formation be- 
come greater with gas formation? 

Pupil: Yes. 

Leader: Then in order to retard coke 
formation in the tubes, is it necessary 
to control gas formation? 

Pupil: I think you can get out on a 
limb on that statement—it may just 
be dehydrogenation. 

Leader: I am speaking of permitting 
liquid to vaporize in the tubes. 

Pupil: I mean gas formation does not 
necessarily indicate coking. 

2nd Pupil: If gas forms in the tubes 
then the coke that is formed is very 
much more likely to drop out in the 
tubes, isn’t it? If there are gas pockets 
in the charge going through the tubes, 
they will not hold the coke like the 
heavier residuum will at a higher ve- 
locity. 

3rd Pupil: Somewhere the statement 
was made that as the formation of gas 
increases, there is a tendency for a film 
of liquid to form on the walls of the 
tubes that will turn to coke. Often 
due to heat transfer rate through the 
tube, the heat on the inside of the tube 
at that particular part will be 100° 
or higher than were there turbulent 
flow. If you incur gas formation you 
run into that condition. 

Leader: For the same size of tubes, 
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which furnace has the greatest charg- 
ing capacity—the one in which liquid 
is maintained or gas evolved in the 
tube? 

Pupil: The liquid furnace. 

Leader: What would be the effect on 
the capacity of a furnace operating 
first at low pressure with gas forma- 
tion and secondly, at high pressure 
with substantially liquid in the tube? 

Pupil: The furnace handling the 
liquid will have a greater heat transfer 
capacity. 

Leader: \sn’t it also true that the 
heavier the material in the furnace is 
(as regards specific gravity), the more 
uniform the temperature of the oil in 
the tube will be and that as the oil 
becomes lighter, the temperature dif- 
ferential between the tube and the in- 
terior increases? Now, my contention 
is that coke formation is a greater 


2nd Pupil: You increase the turby- 
lence of the heavy oil by increasing the 
velocity. (Page 228, Sachanen.) 

Leader: 1 believe we can be safe in 
saying that the limiting factor on 
heavy stock is the temperature of coke 
formation; the limiting factor on 
lighter stock is the available equipment 
—isn’t that correct? 

Pupil: 1 think so. 

2nd Pupil: About pressure drop to 
your furnace: There is no law against 
having parallel flow, is there? 

Leader: What do you think about 
parallel flow in a high-temperature 
light-oil furnace? 

Pupil: If the stock is light enough 
(light naphtha) so there is practically 
no tendency to coke it should be all 
right. In medium temperature opera- 
tion parallel flow is fairly satisfactory, 
but for extreme temperature, flow 
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problem on lighter oils than in heavier, 
dark oils. 

Pupil: Suppose you talk about naph- 
tha—I disagree with you on that. 

2nd Pupil: Why would there be 
more difference in the light than in 
the heavy? 

Leader: You should be able to answer 
that purely on the basis of rate of heat 
transfer of the heavier product as com- 
pared with the light product. 

Pupil: There are other factors be- 
sides the rate of heat transfer, surely. 

Leader: If the wall of the tube is 
200° hotter than the interior, you 
have a very poor cracking condition. 
In order to get a satisfactory cracking, 
you would have to heat the entire mass 
of material in the tube, and in so doing 
overheat the outside. 

Pupil: You would not get as much 
turbulence with a lighter oil, would 
you? 

Leader: Yes. 

Pupil: 1 thought you got more tur- 
bulence with a light oil. 


should be strictly in series. When the 
desired capacity is above that permissi- 
ble with one coil, separate pumping 
facilities for each parallel coil will meet 
the situation. 


Pupil: On page 234 of Sachanen, 
there is a reforming furnace shown. 
(Reproduced on this page.) The au- 
thor indicates parallel flow is used and 
it looks all right. That must be the 
reason he used parallel flow, to cut 
down pressure drop caused by ex- 
tremely high velocity. 

Pupil: Isn’t it designed with a heat- 
ing zone and soaking zone? I think all 
they do with that final section is main- 
tain the temperature. 

Pupil: Couldn’t they use a series flow 
and increase the temperature? You 
would have a greater velocity. 

Leader: Would anyone like to ask 
any questions on the various methods? 

Pupil: When all 3 coils are in the 
same furnace does that mean all would 
be fired together? 
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Why you get more with TUBE-TURN Welding Elbows! 


Ne xg 
> Shown below are vital Let these factors guide you in specify- 
ats engineering advantages that ing welding elbows—for greater safety, 
ee tell quickly why you get better aligning and welding, permanently 
ja more with TUBE-TURN trouble-free joints, and stronger, lighter 


= welding elbows. piping systems that save space. 


These features are basic and indispens- 
able—but they are not the whole story. 
Remember also that Tube-Turns, Inc., not 
only originated these “musts” in welding 
elbows, but pioneered the entire welding 
ie , , The elbow thai made ALL Tube-Turn Welding Fittings famous! 
fitting idea and these many improve- 


ments found in Tube-Turn fittings today. 


Tube-Turn fittings are available in all types, 
sizes and weights. Write today for Tube-Turns 
helpful data book and catalog! 
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Pupil: No, all three are separately 
fired. 

Pupil: We have all listened to the 
same discussion, and I find too many 
differences. In one method three coils 
are so used that two of the coils are 
operating at 890° and 835°F. (477° 
and 446°C.), respectively, on different 
oils—the third coil operates at 930° to 
1100°F. (499° to 593°C.) on about 
the same type of oil. Is the 900° tem- 
perature or the 1100° temperature 
right? One is wrong. 

Pupil: What does the book say? I 
have as yet to find out where you are 
supposed to get the right temperature. 
We are all just guessing. 

Pupil: It seems as though there is a 
lot of guessing—900° to 1100° and 
take the cut at almost the same point. 

Pupil: You establish the time and 
temperature curve and then fit it so 
that the maximum temperature will be 
the transfer rates that are permissible. 
If you can stand higher transfer rates, 
you can go to higher temperature. 

Pupil: You mean use the highest 
transfer rate you can? 

Pupil: Yes. 

Pupil: And then when you get in 
the cracking range, you can choose the 
time and that controls the tempera- 
ture? 

Pupil: Yes. 

Leader: How are you going to get 
maximum 70-octane out of the charge 
at 900°F.? 

Pupil: We established three cracks 
per pass. For light oil we used 23 per- 
cent crack per pass because it is the 
figure Sachanen uses. For recycle oil 
20 percent, 10 percent for raw oil, and 
the composite was 23 percent. Crack 
per pass in the coking heater was 5 per- 
cent, about the maximum for that type 
of oil, (References are Sachanen, pp. 
134 and 225.) 

Leader: Doesn’t the crack per pass 
control the amount of recycle material? 

Pupil: Very definitely. 

2nd Pupil: The raw charge going 
through the first heater has no recycle 
at all—15 percent is taken out; there 
is a 2¥2 to 1 recycle ratio on the gas- 
oil heater taking off 23 percent crack 
per pass. The coking heater has a re- 
cycle ratio of 2; this makes it come 
out about 70 percent of combined gas- 
oline yield by volume. We established 
the percentage of crack per pass and 
then figured the recycle ratio necessary 
to set up that type of yield on the basis 
of a 10,000-bbl. charge. 

Leader: In regard to the temperature, 
as we discussed it, by temperature we 
infer both time and temperature, do we 
not? 


Pupil: We didn’t attempt to set any 
time and temperature together — we 
just took temperature figures based on 


74 





what we could find, on commercial in- 
stallations. 

Leader: If you were designing a fur- 
nace, what would be your idea on 
building it so that you could vary the 
time and temperature for the best 
operation? How would you go about 
that? 

Pupil: We figured on an equiflux 
heater with sections for individual con- 
trol of each coil. Permissible heat trans- 
fer and temperature gradients that ap- 
pear desirable will determine the length 
of the coil and the flow arrangement. 

Leader: | regret very much that we 
can’t go into this in greater detail, but 
if we are going to finish the job, we 
have to be going on. It really would be 
helpful if we could spend a complete 
lesson on going through the various 
calculations on this unit. I don’t know, 
however, whether you want to spend 
another night on it or not. 

Pupil: If we care to do so, we could 
spend the rest of our time on cracking 
and never find a place to stop. 

Leader: There has been a sufficient 
time allotted to this work so that each 
group has had a certain amount of time 
for trying his hand at these calcula- 
tions, and if we failed to bring them 
up at class, it doesn’t mean the individ- 
ual hasn’t had the opportunity, so that 
next week we shall discuss naphtha re- 
forming, beginning on page 169 of the 
text. It would be my opinion that we 
should consider covering thermal and 
catalytic processes together. In connec- 
tion with naphtha reforming, why 
don’t we attempt to cover the strictly 
thermal treatment of all materials, 
naphtha and lighter? That will be 
pages 169 to 186, inclusive. 


Class Meeting No. 8 

Leader: We have a question tonight 
that should be answered and one group 
has volunteered to supply an answer, 
but I should appreciate it very much if 
the rest would give your versions, if 
you do not have the same idea. The 
question is: What distinction is there 
between polymerization and condensa- 
tion? What is your understanding of 
polymerization? 

Pupil: We discussed that. One of the 
members in our group did some very 
expert research work on this particular 
question and I would like for him to 
answer it. One definition of polymeri- 
zation might be: ““T'wo or more mole- 
cules bonding themselves and forming 
a product that may or may not form 
water.” 

Leader: Do these molecules need to 
be alike? 

Pupil: No, they do not. The author- 
ity on that is Norris’ Principles of Or- 
ganic Chemistry. It is stated that water 
was always giyen off in the condensa- 
tion reaction and not in polymeriza- 
tion. 


2nd Pupil: Norris says with or with- 
out the elimination of water. 

3rd Pupil: Conant in his text con- 
fines polymerization to hydrocarbons, 

Leader: What does he say about 
water? 

Pupil: He didn’t say. 

2nd Pupil: I should like to ask 
whether anyone looked it up in the 
chemical dictionary. 

3rd Pupil: Yes, I did. Polymerization 
is the combining of two different mol- 
ecules having the same molecular 
weights. 

Leader: Shall we say the combining 
of identical molecules? 

Pupil: If you had a molecule of bu- 
tene and a molecule of pentene, it 
would still be polymerization. I believe 
they are not identical, but they are 
similar. 

Leader: Who will volunteer a defini- 
tion of condensation? 

Pupil: Norris in Principles of Or- 
ganic Chemistry says: ‘Condensation 
is the union of two or more of the 
same or different molecules, with or 
without the elimination of water or 
some other inorganic compound. The 
term is usually restricted to include 
only those reactions in which carbon 
united with carbon, and compounds 
are formed that cannot be readily de- 
composed into the substance or sub- 
stances from which they were pre- 
pared.” 

Leader: 1 believe that agrees with 
Conant’s definition. Carbon to carbon 
is the essential difference. 

Pupil: Water is always eliminated in 
the condensation reaction. 

Leader: Polymerization is the joining 
of like molecules but condensation is 
the joining of like or unlike molecules 
by means of a carbon-to-carbon bond. 

Pupil: How do you account for the 
water separated in the Dubbs separa- 
tor? 

Leader: 1 account for it as being 
water formed in the reaction. 

Pupil: According to Sachanen, hy- 
drogen is formed. In discussing con- 
densation on pages 81 and 82, he gives 
a formula: 2 C,H,>C,H, * C,H, -+- H, 
yielding the diaromatic, dipheny]. 

Pupil: Well, he shouldn’t always get 
hydrogen. 

Pupil: The author (Sachanen) on 
page 82 gives several graphic repre- 
sentations of what he calls condensa- 
tion and he always gets hydrogen. If 
that would always work on a big scale, 
he really would have something. He 
always gets an aromatic carbon of 
greater molecular weight. 

Leader: Well, I think we can con- 
sider that as a probability on a small 
scale only. 

(Eprror’s Note: Class meeting No. 8 will 
be continued in an early issue of The Petroleum 
Engineer.) 
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ALTER EGO: Literally, “‘one’s other self’’—the still, small voice that questions, inspires, and corrects our conscious action, 


Sure there’s going to be some scram- 
bling when we get back on a 40-hour 
week. It will be time enough then to 
consider whether we’d be right in 


changing to arc welding. 


ALTER EGO: There won’t be time enough then to 
even consider what hit us. 


You mean it will take us a long time 
to get into welding production? 


ALTER EGO: I mean it has taken us far too long 
already to get into welding prediction. Pre- 
diction as to what will happen to designs and 
production methods now that all our friends 


are going great guns with welding for land, sea 
and air equipment. 


Copyright 1941,The Lincoln Electric Co. 


LINCOLN-ch\t-Aee WELDING ™ 


Authoritative 


Information on 
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Design 


There’s no doubt about it, they’re get- 
ting well up in the welding art. 


ALTER EGO: Yes, they’re learning the knack in 
the nick of time. And if we don’t have the fore- 
sight to get into this right away—we’ll be left, 
holding the bag. . 
foreclosure. 


. on which the closure is 


LINCOLN SUGGESTS: The quickest, surest way 
to get things accomplished with welding is: 
Begin with the simple applications. Change one 
part at a time. Use it in combination with con- 
ventional methods of construction. Get into 
Welding gradually. Start now. For valuable sug- 
gestions, ask for free copies of the pictorial, 
“It’s WELDING TIME”. 


Cleveland, Ohio 


© Production es 
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LINCOLN ELECTRIC COMPANY 


Welding Equipment 

















Multicolumn Fractionation in the 





Natural Gasoline Industry 


PART 3 (Concluded) 


by TD Prber 





Research Supervisor, Union Oil Company of California 


F THE three processes enumer- 

ated at the end of Part 2, Nos. 
1 and 3 in general are the most desira- 
ble procedures from the point of view 
of heat requirements and size of equip- 
ment. Selection, however, then depends 
to a large extent on the composition of 
the wild gasoline and the capacity of 
the stabilizing equipment. In the third 
method, the easy separations are made 
in the presence of lighter and heavier 
components (which, as pointed out, 
makes the separation somewhat more 
difficult) and the difficult separations 
(isobutane from normal butane and 
isopentane from normal pentane) are 
made under as favorable conditions as 
possible with respect to pressure and 
presence of non-key components. 

No. 1 proposal is only questionable 
in that isobutane and normal butane 
are separated in the presence of mate- 
rial heavier than normal butane, mak- 
ing the separation somewhat more diffi- 
cult than in the case of No. 3 proposal. 
No. 1 proposal, however, eliminates the 
double distillation on isobutane with its 
consequent heat load. 

No. 2 proposal makes the difficult 
isobutane-normal butane split in the 
presence of non-key components both 
lighter than isobutane and heavier than 
normal butane. The reflux ratio re- 
quired for this separation is about 7-9 
based on the overhead compared to 5-6 
for the isobutane-normal butane split 
when made alone, both in 50-plate 
towers. In addition, No. 2 proposal re- 
quires the distillation of propane twice, 
once as an incidental to the isobutane- 
normal butane split, and once in the 
depropanizing of the isobutane. 


Mechanical Capacity 


Table 3 presents a compilation of 
data on stabilizers and fractionators 
operating at or near their maximum 
capacity. The data presented include 
vapor loads expressed in terms of |b. 
per hr. per sq. ft. of column cross-sec- 
tional area and liquid velocities at flow 
conditions in the downspouts. The 
maximum permissible mass _ velocities 
for each of the columns as calculated 
by the Brown equation are also pre- 
sented. The Brown equation is: 

W=C [d,(d, —d,)]' a 


in which 
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A photograph and biographical sketch of the 
writer can be found on page 130 of the Annual 
Number (July 1) of The Petroleum Engineer, in 
connection with Part 1 of this article. 


W = maximum allowable mass veloc- 
ity of vapors in the column ex- 
pressed as lb. per hr. per sq. ft. 
of cross-sectional area. 

C =a constant, which is a function 
of plate spacing and surface ten- 
sion of the liquid in the column. 

d, = density of the vapor at the point 
in the column under considera- 
tion. 


d, = density of the liquid under flow- 
conditions at the point in the 
column in question. 


Both d, and d; in the above equation 
are expressed in terms of Ib. per cu. ft. 

This equation was presented in In- 
dustrial and Engineering Chemistry 
(January, 1934) and has been widely 
used in the oil industry for the deter- 
mination of proper column size for 
various separations. The equation is a 
generalization derived from actual data 
on fractionating towers ranging from 
high-pressure absorbers to vacuum col- 
umns, operating under conditions such 
that appreciable entrainment was oc- 
curring. Entrainment is of significance 
in such places as in lubricating oil dis- 
tillation where entrainment of heavier 
cuts may produce undesirable color in 
the distillate, in gasoline redistillation 
where entrainment of heavy material 
from the lower parts of the column 
may result in inability to meet end- 
point specifications and/or high gums, 
and in certain natural gasoline absorb- 
ers where high entrainment may result 
in excessive loss of absorption oil. In 
actual natural gasoline stabilization and 
fractionation, however, entrainment is 
generally not of appreciable impor- 
tance, and for this reason the Brown 
equation may give values of column 
diameter that are quite conservative. 
In Table 3, columns known to be oper- 
ating satisfactorily show mass velocities 
20-40 percent greater than the allow- 
able mass velocity indicated by the 
Brown equation. This is especially true 
at lower pressures and higher plate 
spacings. : 

The above data are predicated on the 


assumption that we are dealing with a 
reasonably well-designed column, that 
is, one in which there are not obvious 
constrictions of either vapor or liquid 
flow. In general, with bubble-cap col- 
umns, the above data will apply pro- 
vided vapor riser area and total bub- 
ble-cap slot area are not less than 8 
percent of free cross-sectional area of 
the column. A secondary proviso is that 
the bubble-cap slot submergence, as 
determined by the weight of the out- 
let weir on the plate, should not exceed 
approximately 2 in. 

A safe figure for liquid velocities in 
downspouts is 0.5 ft. per second max- 
imum. This is figured on liquid of den- 
sity corresponding to column temper- 
ature at the point in question. It should 
be borne in mind that under most con- 
ditions the actual material flowing in 
the downspouts is not a true liquid but 
something of a foam consisting of 
liquid and entrapped gas, all or a por- 
tion of which gas escapes before the 
liquid reaches the bottom of the down- 
spouts. In dealing with liquids with a 
tendency to foam, downspouts should 
be very generously designed. For light 
hydrocarbons, however, the velocity 
figure given is an acceptable value. 


Operation of Fractionators 


1. Flow rate—In general it may be 
stated that the principal factor with 
respect to flow rate in the operation of 
multicolumn fractionators is that rates 
of all streams should be maintained as 
constant as possible. When changes are 
required, they should be gradual. 

There are many ways of controlling 
flow, and in multicolumn fractionation 
most of these are applied to the control 
of liquid streams, such as tower feed, 
reflux, product withdrawal overhead, 
and bottoms transfer. For example, the 
feed rate of wild natural gasoline to 
the No. 1 tower in a multicolumn frac- 
tionator set-up is generally established 
by a flow recorder controller instru- 
ment. This consists almost universally 
of an orifice plate, flanges, and a ma- 
nometer that measures the flow of feed 
to the tower. The control instrument 
proper acts through pneumatic trans- 
mission to a control valve that holds 
the rate at a predetermined value. In 
the case of feed pumps of the centrifu- 
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TO CUT ROPE COST... 


KEEP YOUR EYE. 
/ROEBLING 4 


The Roebling “4” combine to give you the 
one thing above all that counts in wire rope 
service. And that is— utmost overall rope 
safety and minimum general average rope 
Operating cost— economy based on your 
ropes as a whole, 


‘ ROEBLING 


Td 


FOR THE OIL FIELDS 


As 














Distributed by THE NATIONAL SUPPLY COMPANY 
a 





WIRE ROPE HIDES 
NO SECRETS HERE! 


This wire rope fatigue machine is an out- 
standing example of Roebling’s aggres- 
sive research and exceptional facilities. 


It is the largest and most highly devel- 
oped wire rope fatigue machine in exis- 
tence, designed by Roebling for use in 
studying rope characteristics. With this 
machine is carried on a never- 
ending search into the wearing IE 
and fatigue qualities of wire Ay, 
rope under various bending and fy 
tension conditions. 








JOHN A. ROEBLING'S SONS COMPANY. ten 


Branches in Principal Cities Export Division: 19 Rector Si., Ne 


s‘', New York 
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NEW PAY ZONES OPENED 
BY CHAPMAN LIST 960 


&. 
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\ herever these forged-steel gates go in... on 


field and refinery lines up to 2”... new fields of valve- 
performance are opened up. For Chapman 960 
“squeezes off” the usual small-valve troubles and re- 
pairs, and produces nothing but top-grade, unin- 


terrupted service, under all conditions. 


This big value in small valves lasts longer . . . there- 
fore costs less... than any similar valve for general 
oil industry service. Specially hardened stainless steel 
gives exceptionally long life to the interchangeable 
rising stem, seat-rings and wedge. And threads won't 


stick because they’re quick-acting . . . always turn 


LIST 960 “PAYS OFF” 
WITH THESE FEATURES: 


easily on the first turn. List 960 1s good for pressures 


up to 800 lb. at 750° F., and for cold working pres- 


Replaceable stain- All threads inside 
1. less steel parts... © the valve 
super-hardened. 


sures up to 1500 lb. You can get any size you need ’ 
F ’ 4 ? P 2. Flexible stem con- ; 5, Full pepesese 


from the Chapman plant, or through the nearest 
Chapman office. WRITE. 


3 Quick- acting 6 Ball joint connec- 
* threads * tion 








THE 


CHAPMAN 
VALVE 


MANUFACTURING COMPANY 


INDIAN ORCHARD, MASS. 
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JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS e PITTSBURGH, PENNSYLVANIA 











gal type, it is customary to throttle on 
the discharge side of the pump with a 
motor valve controlled by the action 
of the flow recording controller instru- 
ment. In the field, where reciprocating 
steam pumps are used, the motor valve 
actuated by the flow recorder control- 
ler instrument is generally placed in 
the high-pressure steam line to the 
steam pump. In the latter case the 
amount of steam delivered to the pump 
is under control of the instrument and 
the speed or r.p.m. of the pump varies 
according to whether more or less flow 
of liquid is required to meet the pre- 
determined rate. 

The control of the reflux rate is also 
of prime significance in multicolumn 
fractionation. The control of this 
stream is generally identical in princi- 
ple to that for control of the feed 
stream. The flow recorder controller 
manometer is across an orifice plate in 
the discharge line of the reflux pump. 
Rate of flow is controlled by throttling 
with a motor valve in the pump dis- 
charge line or by controlling the rate 
of steam to the pump in case it is a 
reciprocating steam-driven type. 

The rate of bottoms transfer from 
one tower to a second tower in a series 
of multicolumn fractionators is usu- 
ally accomplished by a liquid-level con- 
troller. 

In the majority of cases it is of much 
more importance to control rate of flow 
of bottoms material from the tower 
than it is to maintain an exact level in 
that tower. The liquid-level controller 
in reality acts as a flow controller and 
utilizes a certain portion of the storage 
volume available in the bottom of the 
tower to iron out inequalities in the 
rate of production of bottoms within 
the tower. The bottoms are thus pro- 
duced to the next tower in series in a 
smooth, continuous stream. Liquid- 
level controllers employed to transfer 
bottoms from one tower to another 
tower in series should have a float with 
a relatively long travel, so that advan- 
tage can be taken of surge volume 
available. Instrument type or manom- 
eter type level controllers may also be 
used. 

2. Temperature—In control of mul- 
ticolumn fractionator plants, temper- 
ature is the most widely used control 
variable. 

Temperature within a tower or at 
the top or bottom of the tower is 
widely used as a criterion of product 
quality. For example, in stabilization of 
natural gasoline to 22-lb. Reid vapor 
pressure, the operating control em- 
ployed is almost always temperature at 
the bottom of the tower. 

In the production of essentially pure 
components or very narrow boiling 
cuts from natural gasoline, top tem- 
perature is not a reliable control. It 
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Fig. 10. Instrumentation for tower pressure 
control 
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might be assumed that to produce, for 
example, isobutane as the overhead 
from a secondary tower of a multicol- 
umn fractionator set-up under a pres- 
sure of 100 lb. per sq. in. gauge, that 
by reference to the vapor pressure 
chart, we could determine a suitable 
temperature for the production of vir- 
tually pure isobutane overhead. In this 
example the vapor pressure chart indi- 
cates the temperature corresponding to 
pure isobutane is 133°F. An attempt 
to operate with the top of the tower 
controlled to this temperature at a 
fixed reflux rate and by varying the 
reboiler heat input through control of 
the amount of steam to the reboiler, 
will produce a product that will vary 
widely in composition. This is because 
the top temperature of the tower is the 
temperature of vapors leaving the 
tower to be condensed to form the 
overhead product, the quality of which 
it is desired to maintain. Should this 
temperature change, the quality of the 
isobutane being produced overhead to 
the condenser and hence to the product 
tank is offgrade. Return of the tem- 
perature to the control point returns 
the overhead production to quality af- 
ter the damage has been done. 

A more satisfactory control for frac- 
tionation of this type is to control a 
temperature within the tower, say, at 
a point about 10 trays down from the 
top. This serves in effect as anticipa- 
tory control for overhead product 
quality. That is, heavier material that 
may appear on the upper trays of the 
column due, for example, to insufficient 
reflux, will increase the temperature of 
the reference plate. By adjusting con- 
ditions such as by increasing the reflux 
or decreasing the amount of steam to 
the reboiler, the temperature on the 
tenth plate can be returned to the de- 
sired control value and the heavier ma- 
terial washed dawn the tower before 
it contaminates the overhead product. 


The actual point of control is generally 
determined by trial and error, and 
should be at a point where the temper- 
ature gradient in the tower is relatively 
steep. The point for temperature con- 
trol can be located where the sharp 
temperature gradient of the top trays 
changes to the relatively constant tem- 
perature zone of the fractionating sec- 
tion. When controlling bottoms prod- 
ucts, the point of temperature control 
can be where the relatively sharp gradi- 
ent for the bottom trays changes to 
the relatively constant temperature 
zone of the stripping section. 

3. Pressure—Pressure is required in 
certain cases to effect condensation of 
overhead for the production of reflux 
with available cooling water tempera- 
tures. Pressure is seldom used as a con- 
trol variable, and is generally estab- 
lished at a certain value and other vari- 
ables are used for product quality con- 
trol. For example, stabilizers are gen- 
erally set to operate at a fixed pressure, 
and temperature is used as a variable 
for controlling the vapor pressure of 
the gasoline product from the bottom. 
A common installation for towers that 
are producing a liquid product over- 
head is an installation of the type 
sketched in Fig. 10. This involves the 
use of a back-pressure regulator in the 
vapor line off the tower and between 
the tower and the condensers. Thus the 
tower operating pressure is fixed re- 
gardless of variations in the amount of 
cooling at the condensers. 

With the installation of the back- 
pressure valve in the vapor line off the 
tower, pressure considerations at the 
reflux drum are occasionally signifi- 
cant. It is possible with a tower oper- 
ating as in Fig. 10 for the vapors to be 
subcooled on condensation. The liquid 
product in the reflux drum may then 
have a vapor pressure well below the 
tower pressure. The reflux pump re- 
turns the reflux liquid from the drum 
to the tower, and the pressure differ- 
ential to be overcome may exceed that 
characteristic of the pump. Under 
these conditions only a small amount 
or no reflux can be returned to the 
tower and fractionation is upset. As a 
means for avoiding this, a so-called 
“hot overhead bypass line” is generally 
provided from the upstream side of the 
back-pressure regulator to the reflux 
drum without intermediate cooling. 
This line is equipped with a reducing 
valve that opens to admit the passage 
of hot overhead vapor when the pres- 
sure in the reflux drum falls below a 
certain point. Hot gases then pass 
through the line and are dissolved to a 
sufficient extent in the reflux drum 
liquid to increase its temperature and 
hence its vapor pressure. The pressure- 
reducing valve then shuts off and the 
reflux system operates satisfactorily. 


THE PETROLEUM ENGINEER, August, 1941 









































E ngin ne ers” 


A DAILY REFERENCE 
FOR OPERATING MEN 


INSTALLMENT No. 50 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
expected to supplant technical training and make every man his own designer. 
Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 

All petroleum engineering literature may be indexed for reference accord- 
ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 


it 




















No. of Tables 
(49 Installments) 


Nos. P000-P339—General . . . . . +. + © © © © © © © «© « 8 

Nos. P400-P499—Drillng . ....-+ + © © © © © © © «© « 9 

Nos. P500-P599—Production . . . 65 

Nos. P600-P699—Transportation and Storage (includes Pipe Line) . 

Nos. P700-P799—Refining, including 

Nos. P770-P779—Natural Gasoline, which may be classified in a 
separate division (as shown here) if of special in- 
teresttothe user... . «cere recec ce eo 





PE BBB BBL. BP. PPP PPP PPP PPP 


To aid the reader in using the Decimal System, a subject index 
arranged alphabetically has been published, and is available at 


a cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 
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INDEX TO TABLES“ 





Title of Table Index No. Page Issue 


Rise in fluid level, etc., due to running 21/-in. external- 
upset tubing in well fluid... Perea ern ome : .---- P 511.141.250.189 Aug. 


Rise in fluid level, etc., due to running 11/-in. non-upset 
tubing in well fluid... seeceaheansplacin ada siee vases ictal P 511.141.150.291 July 


Velocity of flow, ft. per sec., through annulus between 
114-in. and 4-in. tubing ioe eevee----.(Sheet 5B) P 533.300.125.287 Aug. 


Velocity of flow, ft. per sec., through annulus between 


114-in. and 4-in. tubing | P 533.300.150.2 89 July 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. P 677.410.301 87 July 
Gravity of dry oil in oil-water mixture, deg. A.P.I. .. P 677.410.350.191 Aug. 





*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclu- 
sive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue, and 37-48, inclusive, in the June, 1941, issue. 





INDEX TO ADVERTISERS IN TABLES | 


Page Issue Backing Table No. 





Bantam Bearings Corporation 88 July P 677.410.301 | 
Bantam Bearings Corporation 92 Aug. P 677.410.350.1 
| Bethlehem Steel Company.. (sheet 3B) 90 July P 533.300.150.2 
Hyatt Bearings Division, General Motors Sales Corporation .92 July P 511.141.150.2 
Hyatt Bearings Division, General Motors Sales Corporation .88 Aug. P 533.300.125.2 
Reed Roller Bit Company x ..... 90 Aug. P 511.141.250.1 
| 
| 
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Tue PETROLEUM ENGINEER’S ConTINUOUS TABLES P 533.300.125.2 
| 
VELOCITY! OF FLOW, FT. PER SEC., THROUGH ANNULUS BETWEEN 
11/,-IN. AND 4-IN. TUBING 
Rate of Gas-oil Tubing pressure? at casinghead, Ib. per sq. in. gauge 
production, ratio, Pe i = 
bbl. per day jcu. ft. per bbl. 0 25 50 75 100 125 150 175 200 
50 | 1000 8.4 3.1 1.9 1.4 ‘2 0.9 0.8 0.8 0.6 
100 16.8 6.3 3.9 2.8 2.2 1.9 1.6 1.5 1.2 
150 25.3 9.4 5.8 4.2 3.4 2.8 2.4 2.3 1.9 
200 33.7 12.5 7.8 5.7 4.5 3.7 3.2 3.0 2.5 
200 42.1 15.6 9.7 rf 5.6 4.6 4.0 3.8 3.1 
300 50.5 18.8 | Be 8.5 6.7 5.6 4.8 4.5 3.7 
350 58.9 21.9 13.6 9.9 7.8 6.5 5.6 5.3 4.3 
400 67.4 25.0 15.5 11.3 8.9 7.4 6.3 6.0 5.0 
50 1250 10.3 3.9 2.6 1.8 1.4 1.1 1.0 0.9 0.8 
100 20.6 7.8 5.3 3.5 2.8 2.3 2.0 1.9 1.5 
150 31.0 1.7 7.9 5.3 4.2 3.4 2.9 2.8 2.3 
200 41.3 15.6 10.5 7.0 5.5 4.6 3.9 3.7 3.1 
250 51.6 19.5 13.2 8.8 6.9 5.7 4.9 4.6 3.8 
| 300 61.9 23.4 15.8 10.5 8.3 6.9 5.9 5.6 4.6 
350 42.2 27.3 18.5 12.3 9.7 8.0 6.9 6.5 5.3 
| 400 82.6 31.2 21.1 14.1 11.1 9.2 7.8 7.4 6.1 
50 1500 12.4 4.7 2.9 2.1 1.7 1.4 1.2 1.0 0.9 
100 24.9 9.3 5.8 4.2 3.3 2.7 2.3 2.0 1.8 
150 37.3 14.0 8.7 6.3 5.0 4.1 3.5 3.1 2.7 
| 200 49.8 18.7 11.6 8.4 6.6 5.5 4.7 4.1 3.6 
250 62.2 23.3 14.5 10.5 8.3 6.8 5.8 5.1 4.5 
300 74.7 28.0 17.3 12.6 9.9 8.2 7.0 6.1 5.4 
350 87.1 32.7 20.2 14.7 11.6 9.6 8.2 ie 6.3 
400 99.6 37.4 23.1 16.8 13.2 10.9 9.3 8.2 7.2 
| 50 1750 14.4 5.4 3.4 2.4 1.9 1.6 1.4 1.3 | 
| 100 28.9 10.9 6.7 4.9 3.8 3.2 2.7 2.6 2.1 
| 150 43.3 16.3 10.1 7.3 5.8 4.8 4.1 3.8 3.2 
200 57.8 21.8 13.5 9.8 7.7 6.3 5.4 5.1 4.2 
250 qa.1 27.2 16.8 12.2 9.6 7.9 6.8 6.4 5.3 
300 86.6 32.6 20.2 14.7 11.5 9.5 8.1 re 6.3 
350 101.0 38.1 23.6 iv.i 13.5 11.1 9.5 9.0 7.4 
400 115.4 43.5 26.9 19.5 15.4 12.7 10.8 10.2 8.5 
50 2000 16.5 6.2 3.8 2.8 2.2 1.8 1.5 1.4 1.2 
100 33.0 12.4 Pr 5.6 4.4 3.6 3.1 2.7 2.4 
| 150 49.4 18.6 11.5 8.4 6.6 5.4 4.6 4.1 3.6 
200 65.9 24.8 15.4 a8 .3 8.8 7.2 6.2 5.5 4.8 
| 250 82.4 31.1 19.2 13.9 11.0 9.0 i 6.9 6.0 
300 98.9 37.3 23.0 16.7 13.1 10.8 9.2 8.2 7.2 
350 115.4 43.5 26.9 19.5 15.3 12.7 10.8 9.6 8.4 
| 400 131.9 49.7 30.7 22.3 17.5 14.5 12.3 11.0 9.5 
| 50 2250 18.5 7.0 4.3 3.1 2.5 2.0 hve 1.6 1.3 
100 37.1 14.0 8.6 6.3 4.9 4.1 3.5 3.3 2.7 
150 55.6 20.9 12.9 9.4 7.4 6.1 5.2 4.9 4.0 
200 74.2 27.9 17.3 12.5 9.8 8.1 6.9 6.5 5.4 
250 92.3 34.9 21.6 15.6 12.3 10.1 8.6 8.2 6.7 
| 300 111.2 41.9 25.9 18.8 14.7 12.2 10.4 9.8 8.0 
350 129.8 48.9 30.2 21.9 17.2 14.2 12.1 11.4 9.4 
| 400 148.3 55.8 34.5 25.0 19.7 16.2 13.8 13.0 10.7 
| 50 2500 20.6 7.8 4.8 3.5 2.7 2.2 1.9 1.8 1.5 
| 100 41.2 15.5 9.6 6.9 5.5 4.5 3.8 3.6 3.0 
150 61.8 23.3 14.4 10.4 $.2 6.7 5.7 5.4 4.4 
200 82.4 31.0 19.2 13.9 10.9 9.0 i 7.2 5.9 
250 103.0 38.8 23.9 17.4 13.6 11.2 9.6 9.0 7.4 
300 123.6 46.5 28.7 20.8 16.4 13.5 11.5 10.8 8.9 
350 144.2 54.3 33.5 24.3 19.1 15.7 13.4 12.6 10.4 
400 164.7 62.0 38.3 27.8 21.8 18.0 15.3 14.5 11.8 
1Solution of gas and condensation under pressure are not considered; hence the values are maxima. 
2Gas volumes entering into velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per sq. in. in 
calculating the number of atmospheres. 











i. 


* 
OPO eee eee eee eee EEE HEHEHE EE EEEEEEEE EEE SEES EONS SESE ESSE EEE EESEES SECC SHEE SE SHEE EE EEEES ES EEESE EE EEEEE EEE SEES EEEE EEE EEEEEEEEE EEE EEE SESE SESE EEE EEEEEEEEEEEEEEEEEEEEEE EEE EEEEE EEE 


THE PETROLEUM ENGINEER, August, 1941 87 





\ 


¥* Tanks and trucks, airplanes and armored 
cars, gun mounts and gun carriages...as well as the 
machines that help build them ...depend on Hyatts, 
and Hyatt Quality, to carry the load and guard against 
wear. 

These many duties of Hyatts...in the basic raw ma- 
terial industries, in the machines that make defense equip- 
ment, and in the defense equipment itself... keep our men 
and our plant working at peak capacity to fill vital de- 





fense contracts and regular production at the same time. 

Yes, we are producing as never before, but always 
maintaining the traditional standards of Hyatt quality 
for the bearings of America’s defense equipment on 
the front line as well as in the field and factory, mine 
and mill, highway and railway that back it up. Hyatt 
Bearings Division, General Motors Sales Corporation, 
Harrison, New Jersey; Chicago, Pittsburgh, Detroit 
and San Francisco. 





HYATT ROLLER BEARINGS 


Cuvey hella 
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RISE IN FLUID LEVEL, ETC., DUE TO RUNNING 2!/,-IN. EXTERNAL-UPSET 
TUBING IN WELL FLUID 
cart ; —" | Volume? in well bore when For every 100 ft. of tubing 
Volume! contained in outer | Volume! contained in tubing is in hole (volume in | run in fluid, fluid level 
; string or open hole annular space | annulus plus volume in | will be raised: 
Diameter of | Internal diameter cae ; we clei paneeadhasmadll tubing) so cilncigilinss a 
outer string or | of outer string } ; i 
open hole, in. or ™ hole, | pademn a Neg bm 
in. when mn 
gal. bbl. gal. bbl. gal. bbl. lower end A end of tubing 
it sed, » 
| | fein, ‘faa. 
Tubing strings | | | 
Non-upset | 
4 3.958 | 63.92 | 1.522 | 29.73 0.708 54.04 1.287 | 115-0 18- 3 
Upset | | 
3.958 | 63.92 | 1.522 29.73 0.708 54.04 1.287 | 115- 0 18- 3 
Casing strings? | 
4% | 4.090 | 68.25 1.625 34.06 0.811 58.37 1.390 100- 5 16-10 
4 | 3.920 62.69 1.493 28. 50 .679 52.81 1.257 | 120-0 18- 8 
5 | 4.560 | 84.84 2.020 50.65 1.206 74.96 1.785 | 67-— 6 13— 2 
5 4.276 | 74.60 | 1.776 40.41 0.962 64.72 1.541 | 847 15- 2 
| } | 
bly 5.044. | 103.8 2.741 | 69.61 1.657 93.92 2.236 | 49- 1 10- 6 
5% 4.670 88.98 2.119 | 54.79 1.305 79.10 1.883 62— 5 12- 5 
6 5.524 | 124.5 | 2.964 90.31 2.150 114.6 2.729 | 37-10 8- 7 
6 5.240 | 112.0 | 2.667 | 77.81 1.853 102.1 2.431 | 43-11 9 8 
} | 
6% | 6.135 | 153.6 | 3.657 119.4 2.843 143.7 3.421 | 28-8 6-10 
65% 5.675 | 131.4 | 3.129 97.21 2.315 121.5 2.893 | 35-2 8- 1 
7 6.5388 | 174.4 4.152 140.2 3.338 164.5 3.917 24— 5 6- 0 
7 5.920 143.0 | 3.405 | 108.8 2.590 | 133.1 3.169 31- 5 7-5 
7% 7.125 | 207.1 | 4.931 172.9 4.117 197.2 4.695 19— 9 5- 0 
7% 6.625 179.1 | 4.624 144.9 3.450 169.2 4.029 23- 7 5-10 
854 | 8.097 | 267.5 | 6.369 233.3 5.555 257 .6 6.133 14- 8 3-10 
854 7.511 | 230.2 | 5.481 196.0 4.667 220.3 5.245 17- 5 4- 6 
95% | 9.063 | 335.1 | 7.979 | 300.9 7.164 | 325.2 7.743 | ll-4 3- 0 
954 8.535 297.2 7.076 263.0 6.262 287.3 6.840 13— 0 3- 5 
1034 10.192 | 423.8 10.090 389.6 9.276 413.9 9.855 8- 9 2- 5 
1034 | 9.760 | 388.7 9.255 354.5 8.440 378.8 9.019 - 8 2- 7 
1134 | 11.150 | 507.2 12.076 | 473.0 11.262 | 497.3 11.840 | 7-3 2-0 
113% | 10.772 473.4 11.271 439 .2 10.457 463.5 11.036 | 7-9 2- 1 
133% | 12.715 659.6 15.705 625.4 14.890 649.7 15.469 5- 6 l- 6 
1334 | 12.347 622.0 | 14.810 | 587.8 13.995 | 612.1 14.574 5-10 1- 7 
| } 
Open hole | | 
(bit size) 
3% 3.875 61.27 1.459 27.08 0.645 51.39 1.224 | 126- 3 19-10 
414 | 4.250 73.70 1.755 39.51 0.941 63.82 1.520 86- 6 15- 5 
434 | 4.750 92.06 2.192 57.87 1.378 82.18 1.957 | 59-1 12- 0 
5% 5.625 | 131.4 3.129 97.21 2.315 121.5 2.893° 35- 2 8- 1 
6 | 6.000 | 146.9 3.498 112.7 2.683 137.0 3.262 30-— 4 7- 2 
HY, 6.125 153.1 3.645 118.9 2.831 143.2 3.410 28- 9 6-10 
61, 6.500 | 172.4 4.105 138.2 3.290 162.5 3.869 | 24-9 6- 1 
634 6.750 | 185.9 4.426 | 151.7 3.612 | 176.0 4.190 | 22- 6 5-7 
7 7.000 | 199.9 | 4.760 165.7 3.945 190.0 4.524 20— 4 5- 2 
| | 
71o4 } 7.500 | 229.5 5.464 195.3 4.650 219.6 5.229 | 17- 6 4- 6 
7344 | 7.750 | 245.1 5.836 210.9 5.021 235.2 5.600 | 16- 3 4-2 
S144 8.500 294.8 7.019 260.6 6.205 284.9 6.783 13- 1 3- 5 
934! 9.750 387.9 9.236 353.7 | 8.421 | 378.0 9.000 | 9- 8 2- 7 
105% 10.625 | 460.6 | 10.967 | 426.4 | 10.152 | 450.7 10.731 8- 0 2- 2 
| | 
| \ _ me) ie — ne "3 a ee a a | 
The 2'4-in. external-upset tubing has a calculated weight of 6.44 lb. per ft. (including a coupling spaced every 20 ft.). The volume displaced | 
by 100 ft. of tubing and 5 couplings: (1) by the steel itself (with end of tubing open), 9.841 gal. or 0.2343 bbl.; (2) by the pipe (with lower 
end of tubing closed), 34.19 gal. or 0.8140 bbl. The volume contained within 100 ft. of the tubing is 24.31 gal. or 0.5788 bbl. | 
1All volume figures are based on 100 ft. of depth; multiply to convert to other depths or lengths. For example, if the depth or length is } 
5196 ft., multiply by 51.96. | 
“Only maximum and minimum weights of pipe are shown for each casing size. | 
3Variation in diameter of open hole due to caving, etc., is disregarded. | 
*This diameter is an average of the two bit sizes %& in. larger and smaller, respectively. | 
| 
Table suggested by George B. Rice, Butler & Horne Drilling Co., Dallas, Texas, 
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YOU ARE ASSURED OF 
EASY-DEPENDABLE OPERATION 


AT ALL TIMES WITH 





THE DISC IS LIFTED DIRECTLY AWAY 
FROM ITS SEAT AT THE TRAILING 
EDGE.RELIEVING THE PRESSURE 


rowers toenail 











THIS EDGE REMAINS IN CONTACT WITH 
THE INNER BODY WALL, WIPING THE SURFACE 
WHEN VALVE IS BEING OPENED 


Renner Ermer. 


ERG 


















The Reed Valve is opened or closed by a quarter turn of the Valve 
stem. A few degrees of rotation of the stem lifts the seating disc 
directly away from its seat before its starts to move to the open 
position. 


This permits partial equalization of pressure on both sides of the 
downstream disc and further rotation of the stem carries the disc to 
the open position with ease. 


In its open position, the Reed Valve provides a smooth flow of fluid 
guided by the conduit through the disc holder. 


On your next valve problem, consult a Reed representative or write 
the Reed Valve Division. 


WRITE FOR THE NEW 
REED 41 VALVE DIVISION 
CATALOG TODAY 


REED VALVE 
DIVISION 
REED ROLLER BIT COMPANY 
P.0. BOX 2119 HOUSTON, TEXAS 
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P 677.410.350.1 
GRAVITY OF DRY OIL IN OIL-WATER MIXTURE, DEG. A.P.I. 
Percent water in mixture 
Gravity of ‘‘wet’’ 7 —— 74 
oil, deg. A.P.I. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
35.0 35.04 35.07 35.10 35.13 35.16 35.19 35.22 35.25 35.28 35.31 
1 35.14 35.07 35.20 35.23 35.26 35.29 35.32 35.35 35.38 35.41 
2 35.24 35.17 35.30 35.33 35.36 35.39 35.42 35.45 35.48 35.51 
3 35.33 35.27 35.39 35.42 35.45 35.49 35.51 35.55 35.58 35.61 
4 35.43 35.36 35.49 35.52 35.55 35.58 35.61 35.65 35.68 35.71 
35.5 35.33 35.46 35.59 35.62 35.65 35.68 35.71 35.74 35.78 35.81 
| 6 35.63 35.56 35.69 35.72 35.75 35.78 35.81 35.84 35 . 87 35.90 
| 35.73 35. 66 35.79 35. 82 35.85 35.88 35.91 35.94 35.97 36.00 
| 8 35.83 35.76 35.89 35.92 35.95 35.98 36.01 36.04 36.07 36.10 
| 9 35.93 35.86 35.99 36.02 36.05 36.08 36.11 36.14 36.17 36.21 
36.0 36.03 35.96 36.09 36.12 36.15 36.18 36.21 36.24 36.27 36.31 
| a 36.13 36.06 36.19 36.22 36.25 36.28 36.31 36. 34 36 . 37 36.41 
2 36.22 36.16 36.29 36. 32 36.35 36.38 36.41 36.44 36.48 36.51 
| 3 36.32 36.26 36.39 36.42 36.45 36.48 36.51 36.54 36.58 36.61 
4 36.42 36.36 36.49 36.52 36.55 36.58 36.61 36. 64 36.68 36.71 
36.5 36.52 36. 46 36.59 36 . 62 36.65 36.68 36.71 36.75 36.78 36.81 
6 36.62 36.56 36.69 36.72 36.75 36.78 36.81 36.85 36.88 36.91 
= | 36.72 36. 66 36.79 36.82 36.85 36.88 36.91 36.95 36.98 37.01 
.8 36.82 36.76 36.89 36.92 36.95 36.98 37.02 37.05 37.08 37.11 
9 36.92 36. 86 36.99 37.02 37.05 37.08 37.12 37.15 37.18 37.22 
37.0 37.02 36.96 37.09 37.12 37.15 37.19 37.22 37.25 37.28 37 .32 
1 37.13 37.06 37.19 37.22 37.25 37.29 37.32 37.35 37.38 37.42 
2 37.23 37.16 37.29 37 .32 37 .36 37.39 37.42 37.45 37.49 37.52 
3 37.33 37 .26 37.39 37.42 37.46 37.49 37.52 37 .56 37.59 37.62 
4 37.43 37 . 36 37.49 37.52 37.56 37.59 37.62 37. 66 37.69 37.72 
37.5 37.53 37.46 37.59 37 .63 37 . 66 37.69 37.73 37.76 37.79 37.83 
6 37 .63 37 .56 37.70 37.73 37.76 37.79 37.83 37 . 86 37.90 37.93 
7 37.73 37.66 37.80 37.83 37.86 37.89 37.93 37.96 38.00 38.03 
8 37.83 37.77 37.90 37.93 37.96 38.00 38.03 38.07 38.10 38.13 
9 37.93 37.87 38.00 38.03 38.07 38.10 38.14 38.17 38. 20 38.24 
38.0 38.04 38.07 38.10 38.14 38.17 38. 20 38. 24 38. 27 38.31 38.34 
1 38.14 38.17 38.21 38.24 38.27 38.31 38.34 38 . 37 38.41 38.44 
2 38.24 38.27 38.31 38.34 38.37 38.41 38.44 38.38 38.51 38.55 
3 38.34 38.37 38.41 38.44 38.48 38.51 38.55 38.58 38.61 38.65 
4 38.44 38.47 38.51 38.54 38.58 38.61 38.65 38.68 38.72 38.75 
38.5 38.52 38.56 38. 59 38.63 36.68 38.71 38.73 38.78 38.80 38.83 
6 38.62 38 . 66 38.70 38.74 38.78 38.81 38.83 38.87 38.90 38.94 
+ i 38.71 38.76 38.80 38.83 38. 87 38.91 38.94 38.97 39.01 39.04 
8 38.83 38. 86 38.90 38.94 38.97 39.01 39.04 39.08 39.11 39.15 
.9 38.93 38.96 39.00 39.04 39.07 39.11 39.14 39.18 39.21 39.25 
39.0 39.04 39.07 39.11 39.14 39.18 39.21 39.24 39.28 39.31 39.36 
1 39.14 39.17 39.21 39.25 39.28 39.32 39.35 39.39 39.42 39.46 
2 39.24 39.28 39.30 39.35 39.38 39.42 39.46 39.48 39.53 39.56 
3 39.33 39.36 39.40 39.43 39.47 39.50 39.54 39.58 39.61 39.65 
4 39.43 39.46 39.50 39.54 39.57 39.62 39.64 39.68 39.72 39.75 
| 39.5 39.53 39.57 39.60 39.64 39.68 39.72 39.75 39.78 39.82 39. 86 
6 39. 64 39.67 39.71 39.74 39.78 39.82 39.85 39.89 39.93 39.96 
| 7 39.74 39.78 39.81 39.85 39.88 39.92 39.96 39.99 40.03 40.07 
.8 30.84 39.88 39.91 39.95 39.99 40.03 40.06 40.10 40.13 40.17 
| 9 39.94 39.98 40.00 40.04 40.07 40.11 40.15 40.18 40.22 40.26 
Gravity of dry oil in oil-water mixture, degrees A.P.I. with percent water in mixture less than one suggested by R. W. Miller, Phillips 
| Petroleum Company, Oklahoma City, Oklahoma. 
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THE NEWS 


WITH BANTAM BEARINGS 


e 











SAFETY IN SURGERY took a long stride forward when American Sterilizer Company originated the 
temperature-control technique for effective sterilization of instruments and supplies. These pre- 
cision instruments, shown above in the Hospital of the University of Pennsylvania, embody the 
most modern principles in engineering design. A feature is the use of Bantam Ball Thrust Bear- 
ings in the door-locking mechanism to facilitate easy operation. 





GIANT BEARINGS in single, double and four- 
row types up to 51” O.D., designed and built 
by Bantam for the steel industry, have made 
outstanding performance records. Both work 
rolls and back-up rolls of the continuous hot 
strip mill shown above are Bantam equipped 
for long life and successful performance in 
severe service. 
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MASSES OF METAL roll back and forth 200 times 
an hour in this high-speed production welding 
unit built by The Federal Machine and Welder 
Company—roll smoothly and efficiently on 
special ladder-type bearings designed by 
Bantam. Bearings of this type find many ap- 
plications where friction in reciprocating mo- 
tion must be kept to a minimum. 





THE QUEST FOR OIL BECOMES SIMPLER as progres- 
sive manufacturers develop new equipment 
designed for economical prospecting. Out- 
standing example is George E, Failing Sup- 
ply Company’s new “66” portable slim hole 
drilling rig, equipped with Bantam Quill 
Bearings in crown and traveling blocks, to 
give efficient operation. 





EVERY MAJOR TYPE of anti-friction bearing is 
included in Bantam’s line—straight roller, 
tapered roller, needle, and ball. Bantam 
serves every industry with a wide range of 
standard bearings that meet many normal 
requirements. Bantam engineers offer un- 
biased advice on selection of standard bear- 
ings—and design custom-built bearings in 
large sizes or special types for unusual con- 
ditions. If you have an exceptionally difficult 


bearing problem, TURN TO BANTAM. 





 Banran’ 









STRAIGHT ROLLER - TARERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION © SOUTH BEND « 


EARINGS 


INDIANA 
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P 532.2 


Fig. 1. Introducing paraffin solvent 
through the tubinghead of an East 
Texas well 
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by 
Guy SF Wlhams 


Dowell Incorporated 


Essential Factors in Planning Paraffin 
Solvent Treatments 


xt Type of treatment should fit the specific well conditions— 
Examples are given of results obtained in various fields 


HEMICAL paraffin solvents are 
now being used successfully in 
many instances to restore oil produc- 
tion by removing plugging materials 
obstructing the flow of oil in the crit- 
ical zone. 

Recently at Leeville in LaFourche 
Parish, Southern Louisiana, it was ob- 
served that debris taken from the mud 
anchors of pumping wells contained 
carbonate scale particles cemented to- 
gether by paraffin. These wells re- 
sponded to a slight degree by wash- 
ing out with salt water. Further, it 
was found that they could be filled 
with oil or water, a condition not 
normal in old partly depleted pumping 
wells. As time passed, the wells made 
less and less fluid, although wells of 
this area were usually prone to increase 
in salt water production as daily oil 
output decreased. 

With the foregoing facts in mind, 
the theory was developed that the 
proper paraffin solvent spotted on the 
face of the pay would dissolve at least 
one part of the plugging agent on or 
near the sand face. Any oil increase 
here would prove that progress was 
being made in solving the problem 
economically. 
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GUY F. WILLIAMS 


was graduated from high school at Newton, 
Kansas, in 1926—Received A.B. degree from 
Lake Forest University, Illinois, in 1930— 
Worked for the Williams Drilling Company 
during college vacations—Employed by the 
Bridgeport Machine Company from 1935 to 
1936—Became associated with Dowell Incorpo- 
rated September 18, 1936. 





A pumping well was first selected 
because the carbonate scale had been 
removed already by a commercial scale- 
removing chemical treatment, result- 


1941 


ing in a production increase of from 
5 to 70 bbl. per day. This scale was 
known to contain paraffin as an addi- 
tional plugging material. 

In making the paraffin removal treat- 
ment, 50 gal. of. commercial paraffin 
solvent was pumped into the casing 
using a low-pressure pump followed 
in this particular case with the cas- 
ing volume of water. The water was 
lighter than the solvent, but heavier 
than the oil. The tubing with rods in 
place remained open during the treat- 
ment, but the tubing and casing were 
both closed-in overnight after the ap- 
plication of the solvent. The well was 
put on the pump the following morn- 
ing and averaged 100 bbl. daily for 
the next 30 days, which was an in- 
crease of 30 bbl. per day attributable 
to the solvent treatment. The total 
increase in production in the 30-day 
period was 900 bbl. The approximate 
cost of the entire treatment was $75 
for solvent plus $25 for labor. 


As this treatment indicated that 
there was a plugging agent obstruct- 
ing the oil flow and that the above- 
described treating procedure produced 
favorable results, a second well was 
treated. The second well selected was 
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Fig. 2. Showing a well during a 
paraffin solvent treatment 





a flowing well with an initial produc- 
tion of 1500 bbl. daily. During the 
work-over, considerable rotary drill- 
ing mud had been lost in the sand, and 
production was only 120 bbl. per day 
at the time the solvent treatment was 
made. The solvent treatment was pro- 
posed because it was in close proximity 
to the original pumping well treated 
with the paraffin solvent and also be- 
cause the scale in this well contained 
carbonate material and paraffin. 

The method used was virtually iden- 
tical with that followed in the pump- 
ing well treatment with the exception 
that the well was allowed to flow on 
l4,-in. choke through the tubing while 
the paraffin solvent and the fluid load 
were being injected into the casing. 
This well made 300 bbl. per day im- 
mediately after the paraffin solvent 
treatment and 30 days later it was 
making 263 bbl. a day, an increase of 
143 bbl. a day attributable to the 
paraffin solvent treatment. 

Four wells have been treated to date 
with paraffin solvent in this pool and 
all increases have been large. In one 
instance the production of a 150-bbl. 
well was increased to 300 bbl. per day, 
sustaining this rate for several months. 
Standard treating practice in this pool 
on these old low-pressure, low-temper- 
ature wells producing through screens 
is to introduce 50 gal. of solvent down 
the casing and follow with the casing 
volume of either oil or water although 
oil is recommended. The tubing is left 
open while the fluid is being intro- 
duced, and after treatment, it is 
closed-in. The well is permitted to set 
closed-in overnight, and next morning 
approximately 30 bbl. of the oil or 
water is squeezed into the formation. 
The volume of the normal fill-up over- 
night is generally the quantity squeezed 
into the formation. 

The wells discussed are producing 
through screens; it is not definitely 
known, therefore, whether the increases 
in production were due to the cleaning 
of the screens, or to the removal of the 
paraffin from the formation, or both. 
In order to clarify this point, other 
such treatments were conducted in 
areas where it is not a practice to set 
screens. 

In Illinois two wells were selected 
that were producing in the McClosky 
lime. Their initial production and re- 
covery were high but production had 
gradually declined. During a produc- 
tion test from September 15 to Octo- 
ber 15, 1940, a total production of 
only 558 bbl. of oil was obtained from 
both wells. One well was given a par- 
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affin solvent treatment on October 16 
and the other was treated October 23. 
Total production of the two wells 
from October 16 to November 14 was 
1130 bbl. and several weeks later the 
production from the two wells was 
still about 40 bbl. per day. 

Identical methods were used in treat- 
ing these two pumping wells. Fifty 
gallons of the commercial solvent was 
mixed with 50 gal. of gasoline at the 
wellhead, and the mixture was intro- 
duced through the casing at the cas- 
inghead followed by 18 to 20 bbl. of 
flush oil. The tubing and casing were 
connected and the mixture was circu- 
lated for 12 hr. by pumping the well. 
The well was then placed on produc- 
tion. 

The cost of treatment for both wells 
was as follows: 

100 gal. paraffin solvent (@ 


$1.50 per gal. . . . . $150 
100 gal. gasoline @ $0.15 per 
em se 6 ee we ae 15 
36 bbl. oil (oil recovered) nic. 
ee 
Results: 


1130 bbl. oil recovered in 30-day 
period (Oct. 16 to Nov. 14, 
1940) following treatment. 

558 bbl. oil recovered 30-day pe- 
riod preceding treatment. 

572 bbl. net recovery due to treat- 
ments. 

The wells continued to produce at 
the rate of approximately 40 bbl. per 
day average, and in the 30-day period 
from November 15 to December 14, 
1940, 1488 bbl. of oil was recovered. 

In December, considerable paraffin 
began to appear .in the oil produced 
by these wells and they were again 





treated with the same amount of par- 
afin solvent on December 15 and De- 
cember 17, respectively. A production 
test following treatment showed the 
two wells to be making 70 bbl. per 
day, which is an even greater rate of 
production than was obtained follow- 
ing the first treatment. 

These production increases are not 
phenomenal, but are the result of care- 
ful study by the operator and of em- 
ployment of the proper paraffin solvent 
with the correct method of applica- 
tion. 

Generally speaking, in making treat- 
ments such as those described above, 
the following points should be re- 
membered: 

1. In order for a treatment to be 
successful, the well’s flow must 
be impeded by paraffin. 

The paraffin must be soluble in 
the particular solvent used. 

3. In making a treatment a con- 
siderable quantity of oil must 
be used in flushing the solvent 
down. For this purpose operators 
have been using oil from the 
identical well being treated. 

4. When the circulation method 
of treatment is used, a sufficient 
circulating time, generally 12 to 
24 hr., should be allowed. 

In selecting wells for paraffin sol- 
vent treatments in Illinois, it has been 
found that the best results are upon 
small producers. When larger wells are 
treated, it is necessary to use larger 
amounts of solvent as the smaller 
amount of solvent apparently becomes 
too thinly distributed to give satisfac- 
tory results, particularly upon rela- 
tively insoluble types of paraffin. 

Wells producing from two sands at 
the same time have not responded to 


ho 
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Fon rotary drilling 


HAZARD 
LAY-SET 


ag cat 


Oe 


Regardless of where you are—or what 
your drilling job may be—there is a 
Hazard Wire Line to fit your need. On 
rotary rigs, if you want more footage 
per line, Hazard Lay-Set Preformed 
Green Strand will give it. That’s the 
line that is easy to string; stands the 
‘gaff’ of the heavy shock loads; resists 
whipping; makes possible faster round 
trips; spools better. 

You see, the preforming process 
through which Hazard LAay-SerT passes 
at the mill completely relieves the steel 
of all internal stresses and strains. It 
makes Hazard Lay-Sert a pre-broken- 
in line—one that you don’t have to 
‘baby’ when first installed. More than 
this, the preforming process endows 
Lay-SET with amazing fatigue resist- 
ance—with longer life as the result. 
Hazard Lay-Set Preformed is such a 
superior line that more than nine out of 
ten drillers who use it for the first time 
automatically come back for their sec- 


ond, third and successive lines. 
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GP Non. olermed et 


arV4-\ 0a iid-ROPE DIVISION 
iriaiieed 1846 
WILKES-BARRE, 


Yi 1-1 mer me mCABLE COMPANY, inc. 
Teen ii Al important Olt Fields 


INNSYLVANIA 
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With cable tools it’s a matter of getting 
more hole per foot of line—and that’s 
where Hazard “NoNnPARELL’” does 
its stuff. Backed by 95 years of wire 
rope making experience, Hazard 
“NoNPARELL’ has the reach —with- 
stands the wear in open hole—and drills 
off nicely. 

On any other job—bailing, swabbing, 
cleaning out—there is a Hazard Wire 
Line of the correct size and construction 
to meet your demand for wire line satis- 
faction and economy. There is a Hazard 
district office or distributor near you. — 
More than this, Hazard representatives 
are oil field engineers. They know your 
problems; they know drilling lines. Let 
them help you get more and better rope 
service. Hazard District Offices and 
Hazard Distributors pride themselves 
on their immediate delivery service. 
You can always depend on Hazard. 
All Hazard Wire Lines Identified by 
the Green Strand are Made of Im- 
proved Plow Steel. | 
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Fig. 3. Sketch of typical wellhead hookup for introducing paraffin solvent 
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paraffin solvent treatments as success- 
fully as those producing from only one 
sand body. A recent treatment upon a 


well producing from two sand _ pay 
sections, the upper of which was pro- 
ducing through gun perforations in 








the pipe, was not a commercial suc- 
cess. Previously, a well in the same 
territory producing only from the 
upper sand had given very good re- 
sults after treatment. In the well that 
did not satisfactorily respond it js 
probable that the solvent passed over 
the perforated area in the pipe and 
did not enter the perforations to clean 
the paraffin from the sand face. 

Parathn solvent is not a cure-all, and 
if the proper procedure is not followed, 
satisfactory production increases can- 
not be expected. There should be good 
reason to believe that production in 
the well selected for treatment is de- 
clining because of paraffin. A sample 
of the paraffin from that particular 
well should be tested in various com- 
mercial solvents, and the one that gives 
the most complete removal should be 
used. The proper mechanical applica- 
tion method must be followed, and 
the solvent must be brought into con- 
tact with the paraffin deposit if it is 
expected to give good production in- 
creases. 
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Preformed Rope Saves Time When Threading Drums 





Fig. 1. Preformed rope requires no seizings; the end retains 
its shape so the rope is easily and quickly passed through 


the eye of the drum 
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VER try to thread a needle with 
a fuzzy-ended thread? 

It’s about as exasperating and waste- 
ful of time as trying to put the frayed 
‘end of a rope through the eye of a 
drum. 

When threading a drum, a rupe that 
does not fray has an advantage over 
one that does. The illustrations show 
what happens when threading with 
preformed rope and with non-pre- 
formed rope. The wires and strands of 
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Fig. 2. The end of a non-preformed rope frays out, making 
it difficult to pass the end through the drum eye. In addition. 


the rope must have seizing applied to hold the strands in 
position, and each individual strand must have a seizing at 
its end to hold the wires in position 


the preformed rope stay in place and 
remain snug against one another. With 
the non-preformed rope, each strand 
must be seized by tape or wire at its 
end, and even then the strands them- 
selves spread out, so the reever has a 
real problem on his hands of how to 
get the rope end through the drum 
eye. In addition, a wire seizing must 
be applied near the end of the non- 
preformed rope so-that the unlaying of 
the strands at the end of the rope will 
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cause no change or displacement of the 
strands in the rope beyond the seizing. 

Threading with preformed rope is 
easy and saves time because: (1) no 
seizing is required at the ends of the 
individual strands; (2) the rope itself 
does not have to have a seizing ap- 
plied, and (3) the end of the rope, re- 
maining compact without change in 
shape, is easily passed through any hole 
large enough to receive the rope itself. 


1941 




















in fl 
resp 


How 
its ¢ 
and 
evo 
equ 


The 
Twe 
whe 
fact 
pla 
Nai 
















































ira <. 
be al a a 
. 
; x 
; 
fiat OR NA (} oy «f 
Stabe phe. Ai encbbbaateis.- Se te One et owes set 4 
cee ee a 
¥, , 
h 4 
< 
z am 
; “ 
¢ 
. ‘ 
“5 
se ae. 
wAS é 
ts * t 
ay ¥ és y 
i > ‘ ‘ 
’ a * 
iH é ‘ 
7 , 
Ll ADR 
iS ! of" 1 bins 20 - Ne Th , i > 
i? wr, 
i Votes ; ‘ y hte ; vay 
indeed i. > ae ge MON 
- ° a rr ° 
te, ; 
i wa Ditey 
“re oe i) Ving: 
7. Ay Er 
aera 
4 We ye ane anes 
MAN io Beth Keven af 
“A Tat ece # : 


ROM the days of the Drake well to the present, the 

American Oil Industry has met every obstacle and will, 
in this emergency, continue to do its job and fulfill its 
responsibility to its country. 


| However, the petroleum industry has not worked alone in 
_ its accomplishments. American manufacturers have met, 
and in many cases anticipated its every need; have 
| evolved, designed and produced the tools, methods and 
equipment used in every branch of the great oil industry. 


In order to provide the meeting place of these two groups, 
The International Petroleum Exposition will hold its 
Twelfth Oil Show in Tulsa, May 16th to 23rd, 1942, 
where scientists, engineers, and technicians of the manu- 
facturing and petroleum industries may compare, discuss, 
plan, and test the equipment which will insure Oil for 
National Defense. 


For further information write: Wm. B. Way, General Manager 
International Petroleum Exposition, Tulsa, Oklahoma, U.S.A. 


INTERNATIONAL 


PETROLEUM EXPOSITION 
TULSA, May 16-23, 1942 
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Submerged Coolers For Refinery Service 


sy” Multiplicity of tubes of varying lengths, with heads bolted to 
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Assembled cooler without the heads 
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tube sheets at each end of cooler, adopted in modern design 


by David é. Fields 


Vice-President and Sales Manager, Tulsa Boiler and Machinery Company 


UBMERGED coolers are used at 

oil refineries for condensing and 
cooling the streams of the various 
products manufactured. At the older 
refineries the coolers were usually made 
of long bends of pipe submerged in a 
condenser box. In modernizing these 
older plants the pipe coils are usually 
replaced with the submerged cooler 
having a multiplicity of tubes of vary- 
ing lengths and the heads bolted to 
tube sheets at each end of the cooler. 
On many of the new refinery instal- 
lations the submerged coolers are in- 
stalled. 

The heads and tube sheets of the 
coolers are usually of cast iron; how- 
ever, cast-steel heads with steel plate 
tube sheets are used on cooling gas, oil, 
or distillate streams when the inlet 
temperature is rather high. 

The inlet nozzles are at the top of 
the sections and the outlet nozzles at 
the bottom so that counter-flow will 
be obtained in the vapor and/or liquid 
as it passes through the cooler. The 
colder water is at the bottom of the 
condenser box with the warmer water 
at the top of the box at the overflow. 

The tubes used may be plain ad- 
miralty or admiralty with various al- 
loys or seamless steel tubes. 

The framework on the submerged 
cooler is made of steel, sometimes gal- 
vanized, but usually painted with an 
asphalt base paint to withstand the 
corrosive action of the cooling water. 
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DAVID E. FIELDS 


received a B.S. degree in mechanical engineer- 
ing from University of Oklahoma in 1925— 
Joined the Tulsa Boiler and Machinery Com- 
pany, Tulsa, Oklahoma, the same year and 
left in 1926 to join the Shell Petroleum Corpo- 
ration organization in the construction division 
—Returned to staff of Tulsa Boiler and Ma- 
chinery Company and now is vice-president 
and sales manager and has charge of the en- 
gineering and design of gasoline plant and 
refinery equipment—lIs a member of the Tulsa 
Club, Tulsa Engineer's Club, Technical Club of 
Oklahoma, Oklahoma Society of Professional 
Engineers, Masons, and is a past president of 
the Natural Gasoline Supply Men's Associa- 
tion. 





Number and Size of 
Cooling Sections 
The duty on .the particular cooler 


determines the number and size of the 
submerged cooling sections. The size 


is also influenced by the depth and 
width of the condenser box. In the 
case of replacing existing pipe coils the 
submerged coolers are designed with 
the tubes as long as possible. They are 
made to fit in the existing condenser 
boxes and leave room at the ends for 
the heads and for some clearance at 
the ends of the heads, that is, between 
the ends of the condenser box and the 
heads. This method of determining the 
length of the cooler gives the pur- 
chaser the most for his money on a 
square-foot basis. 

In the vapor condensers and coolers 
the cross-sectional area of the passes 
are reduced as the vapors pass on 
through the submerged condensers and 
are reduced in volume due to conden- 
sation of the liquid. This results in a 
more uniform velocity through the 
section and also gives a higher overall 
coefficient of heat transfer for a given 
pressure drop through the condenser. 
The vapor condensers are usually 
hooked-up in parallel and the coolers 
in series if more than one section is 
required. In liquid coolers the cross- 
sectional area of the passes are usually 
the same throughout the cooler. 


Replacement 


During the life of submerged cool- 
ers in oil refinery service it is usually 
necessary to replace the tubes because 
of corrosion on the vapor and liquid 
side or on the cooling-water side of 
the tubes. If no provision is made to 
do this from the sides of the coolers 
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This Tower of Strength . . . 
keeps dollars in your pocket 


HE dollars you keep in your pocket rather 

than spend for replacements and repairs 
are the true measure of the over-all economy of 
a pumping unit installation. To keep running 
eficiently with minimum upkeep, a pumping 
unit must first of all be constructed around a 
frame that is stable and rigid. ‘‘Oilwell’’ 
assures these characteristics by providing a 
DERRICK-TYPE samson post with four strong 
legs firmly mounted on a sturdy base of big 
steel beams. 

The front legs are extended toward the well, 
and at no time does the direction of the resulting 
load on the saddle bearings exceed the slope of 
these legs. This means that the unit is entirely 
self-supporting, with no tendency to weave or 
nose over. 


The" Oilwell" rome construction: 


provides a rigid and stable self-sup- 
porting assembly. 


maintains the original accurate align- 
ment of the bearings. 


minimizes and equalizes stresses. 


* prolongs the useful life of parts. 


. .. thus, keeps your dollars in your pockets. 


‘Oilwell’? pumping units have many other 
money-saving features, and are available in eco- 
nomical sizes and types for all applications. Ask 
for specifications. 


THE STABLE AND RIGID FRAME CONSTRUCTION, including the 

four-leg DERRICK-TYPE samson post, is standard for all sizes of 

“Oilwell” pumping units. In the smaller sizes it provides the 

added advantage of permitting economical twin-well pumping by 

means of an inexpensive V-attachment on the underside of the 
| beam working through the samson post. 


NIL WELL SUPPLY COMPANY 





it is necessary to lift the submerged 
sections out of the condenser box in 
order to have free space in front of 
either the front or rear tube sheets 
great enough to pull out and replace 
tubes. One novel method of replacing 
tubes from the sides of a cooler while 
it remains in place in the condenser 
box has been on the market for about 
three years and is giving highly satis- 
factory results. This type of cooler is 
patented. Submerged coolers of this 
type are now in service in Oklahoma, 
Texas, Louisiana, Kansas, Illinois, In- 
diana, and the state of Washington. 

The framework of the cooler is 
made of four heavy angles placed at 
the four corners of the heads and tube 
sheets and extending from one head 
to the other. At several points along 
these angles vertical angles are bolted 
opposite each other and these have a 
series of holes in which are placed 
rollers so that each roller supports a 
row of tubes in the submerged cooler. 
As the tubes in the coolers expand and 
contract, the rollers rotate slightly 
thus eliminating the wear at these 
points on the tubes. Vertical ‘‘U” tube 
spacers are placed over every other 
vertical row of tubes in the submerged 
cooler, which keeps the tubes in place. 
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Above—lllustrating the ease with 
which new tubes are inserted 
Right—Angles folded down and *'U"’ 
tube spacers removed 
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The vertical ‘“‘U” tube spacers and the 
rollers are locked in place. 

To replace any tube or all tubes in 
the submerged cooler the heads are 
unbolted from the tube sheets and the 
tube or tubes drilled out of the tube 
sheets. The necessary ““U” tube spacers 
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are removed vertically from the top 
of the cooler and then the rollers are 
unlocked from the vertical angles and 
pushed out from the holes in the ver- 
tical angles on one side of the cooler. 
Three of the four bolts in each ver- 
tical angle are removed and the ver- 
tical angles folded down. Then any 
tubes may be removed from the cooler 
by pushing each tube through one tube 


sheet hole a few inches; by springing 


the tube slightly it is easily removed. 
The above operations are reversed in 
replacing tubes. The new tubes are 
then rolled in the tube sheets and the 
heads bolted back on. The cooler can 
then be tested and placed back in 
operation. Not more than 2 ft. of 
space is required along the sides of the 
coolers for this work. 
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Close-up of tube supports 
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No longitudinal welds 
niform wall strength 
High tensile properties 
Greater reliability 


Top quality steel 
Dimensional accuracy 
Sizes up to 94" 0D. 
\niversal acceptance 
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HROUGHOUT the oil and gas fields, seam- 
less products have come to mean “the best 
that money can buy.” 

Successful operators agree, after long and 
wide experience, that there’s no substitute for 
seamless—that the only way to get seamless 
advantages is to use seamless products. Since 
even the best geologists can’t always predict 
with certainty what you may run into thousands 
of feet below the surface, it pays to use the best 
protection you can get against any conditions 
that might be encountered. 

That’s why Nationa Seamless Drill Pipe, 
Casing, and Tubing are today first choice with 
more successful oil and gas men than any other 
type of tubular goods. Continuous, uniformly 
high wall strength . . . strong, accurately made 
threads . . . proved ability to withstand un- 
expected stresses — these are qualities which 

onal Seamless means account for the unsurpassed reputation of 
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Design and Installation of 
Hydraulic Well-Pumping System 


T is needless to point out to con- 
temporary production engineers 
that the problem of selecting the lift- 
ing equipment for a group of produc- 
ing wells is one that properly should 
be given a great deal of thought and 
study. There are so many different 
methods available today—all for the 
purpose of lifting crude oil to the 
earth’s surface—that it is only by a 
careful consideration of the advantages 
and disadvantages of each method cor- 
related with the specific requirements, 
characteristics, and limitations of the 
well or group of wells to be served 
by the equipment that a reasonably 
accurate selection may be made. 
Having so many methods and com- 
binations of methods from which to 
choose, it might seem that the produc- 
tion engineer should be able to specify 
a production program that would ful- 
fill the specific requirements exactly. 
Unfortunately, however, there are few 
instances in actual practice when one 
definite lifting method may be selected 
without at least a preliminary study 
in which two or more methods are 
considered. Often the presence or ab- 
sence of one factor may eliminate 
some method from consideration, such 
as an insufficient supply of gas to 
permit gas-lift operation. Other factors 
may militate against or favor a lifting 
method but it is seldom safe to decide 
too quickly for or against a specific 
method without setting up a fairly 
thorough, unbiased study. 
It would appear at first glance that 





Fig. 2. Vessel in center is 10-ft. by 
24-ft. settling tank; 10-ft. by 20-ft. 
gun barrel on right. Valves on lead 
lines from wells are shown at base 

of oil-gas separator 
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the only definite figures an engineer 
may rely upon safely are the respec- 
tive first costs of the lifting methods 
being considered. These respective costs 
do constitute an important basis for 
comparison but no longer do they 
necessarily represent the only considera- 
tion leading to purchase of equipment. 
Many factors, tangible and intangible, 
are now given full weight in evaluat- 
ing the relative overall costs of equip- 
ment. It is in estimating the operation 
and maintenance costs, life of the 
equipment, future trends of the pro- 
ducing wells, and the many other items 
that must be evaluated that experience 
plays an important part. Experience 
and the ability to recognize minor 
factors and assign reasonable weight 
to each item are essentials for which 
there can be no substitutes. 
Obviously, there can never be two 
leases, even two wells, that are identical 
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Fig. 1. General view of central plant 
and lease tanks 
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+ Horizontal settling tank 
employed in system in- 
stalled on 20-well lease in 
Hull-Silk field 


in all characteristics and for this rea- 
son no one lifting method can be 
expected to be entirely universal in ap- 
plication. Otherwise there would not 
be so many diverse types in existence, 
each of which may be quite successful 
and efficient when employed properly. 

Without further discussion of the 
broad considerations underlying com- 
parative studies of lifting equipment, 
the present article will describe the 
design and installation of one type of 
lifting equipment —the hydraulic 
pumping system—on a 20-well lease 
owned by Continental Oil Company 
in the Hull-Silk area, near Wichita 
Falls, Texas. It is not essential to dwell 
on the factors that led to the selection 
of this method other than to state the 
more or less obvious fact that this 
method appeared to offer the most 
economical service from the overall 
standpoint under the specific condi- 








msram 
er a oe 


3 TS 






4 











THE PETROLEUM ENGINEER, August, 1941 























WYES SIR... THAT TIGER BRAND IS STILL GOING 
STRONG AFTER PLENTY OF TON-MILES!” 


FROM THE DAILY REPORT OF A TIGER 
BRAND WIRE LINE ENGINEER 





LOOK FOR THE TIGER 

Buy wire lines from the 

distributor who displays 
this sign. 











At American Tiger Brand Wire 
Lines are made from carefully 
selected steel and are properly lubri- 
cated inside and out as a protection 
against corrosion. 

A good wire line deserves good 
care — that’s why American Tiger 
Brand Wire Line Engineers are anx- 
ious to help you. They know how — 
that’s their job. They spend practi- 
cally all of their time in the field 
seeing wire lines being used under all 
sorts of conditions. They’re experi- 











enced in all the things you run up 
against in getting maximum ton- 
mileage out of your wire lines- -and 
they’re anxious to help you at any 
time you call on them. 

American Tiger Brand Wire Lines 

are carried in stock by our oil field 
distributors. They are in a position 
to give you real service. 
Now Available — Write for your 
complimentary copy of the New 
Tiger Brand Rotary Drilling Line 
Ton-Mile Service Record Book. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY Uc 


San Francisco 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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Fig. 3. Symmetrical manifold arrange- 
ment provides centralized control 
of all 20 wells 
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tions present. If the conditions had 
been materially different, as they well 
might be in the next lease studied, the 
choice might have been some entirely 
different method. 


Characteristics of Wells 


As stated, the lease consists of 20 
wells, the total depth of which will 
average 4350 ft. The daily allowable 
for the lease currently is approximately 
750 bbl. or 37% bbl. per well. All 
wells were equipped with 2-in. tubing 
for flowing purposes prior to the in- 
stallation of pumps. 

The average gas-oil ratio on the lease 
was approximately 350 cu. ft. per bbl. 
of oil. The oil delivered to the pipe 
line (without treatment) averaged 
0.2 to 0.4 percent B. S. and water. 

The spacing of the wells and their 
relative positions were such as to sug- 
gest some method of central operation 
and it was this, together with other 
considerations, that led to a study of 
hydraulic pumping employing a central 
plant for pumping power oil to the in- 
dividual well units. 


Factors to Consider in Design 


In addition to describing the details 
of this specific installation, it may be 
of interest to production engineers to 
outline the essential factors to be con- 
sidered in broad enough terms so that 
at least a preliminary study can be 
made of the application of hydraulic 
pumping to other wells on other leases. 

Table 1 has been prepared to indi- 
cate (1) the factors that must be con- 
sidered in designing a hydraulic pump- 
ing system; (2) which of these fac- 
tors enter into the design of the vari- 
ous component parts of the pumping 
system, and (3) the values determined 
for the specific 20-well lease under con- 
sideration. 

It should be pointed out that Table 
1 lists all factors that should at least 
be considered but, as in the present in- 
stance, many of these data may not be 
available and can be either disregarded 
or estimated with reasonable accuracy. 
Usually it is advisable to disregard ac- 
tual existing conditions and assume the 
most adverse conditions that might de- 
velop in order to have an adequate 
capacity factor. For example, in the 
present design, the existing water-oil 
ratio and productivity index were dis- 
regarded by assuming the wells might 
eventually produce 100 percent water 
of 1.1 specific gravity at zero (gauge) 
bottom-hole pressure. 


Design of Component Parts 
Essentially, a hydraulic pumping 
system consists of two major parts: 
(1) the surface, or hydraulic power 
unit supplying clean power oil to (2) 
the subsurface, or production unit. The 
power unit pumps clean crude oil down 
the well under sufficient pressure to 
operate the production unit, which 
consists of a hydraulic reciprocating 
engine direct connected to a recipro- 





cating pump. The production unit js 
usually run as an insert pump, seating 
in a shoe in the well tubing in the 
conventional manner. The tubing on 
which the pump is run serves to con- 
duct the power oil from the surface 
to the subsurface unit, and is termed 
the power oil tubing. The discharged 
power fluid mixes with the crude oil 
produced from the formation and is re- 
turned to the surface in the annular 
space between the power oil and well 
tubing strings. 

Based on the present allowable per 
well and estimating additional capacity 
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Fig. 4. Operator may readily deter- 
mine from pressure gauge (1) the 
speed of the subsurface unit, (2) 
whether well has ‘‘pumped off'', and 
(3) the fluid level in the well. Thus, all 
wells may be completely controlled 
without leaving the central plant site 











TABLE | 





___ Factors governing design of hydraulic pumping system 











Factors to be considered Values assigned for : ; : 
20-well system ‘ : ii ee eee Values assigned f Factors on which selection of 
- $$ | —__—__— Component parts of hydraulic pumping system ae ; inte 
j | 20-well system ite m 1s based 
Symbol | Description | Symbol Value (see symbols in left hand column 
1 No. wells on lease............. 20 
2 | Daily rate of total fluid desired | Subsurface pump. . Number............ 20 i 1 
per well for normal production. 2 40 bbl. per day | Ras | 2 in. | 2,3,4,7,8,9, 10, 11, 14, 15 (see Table 5) 
3 Daily rate of total fluid for po- | Type (esg. or insert insert | 2, 7, 8, 9, 10, 11, 12, 13, 14, 15 
tential purposes.............. 3 none considered 
a Percent water in total fluid.....| 4) Consider fluid 100] Production tubing Amount 4300 ft. 9, 14 
5 eee | 5 percent water of 1.1 See 2 in. 7, 8, 15, and size of subsurface pump 
6 | Gravity of water.............. | 6) sp. gr. Type external upset 9, 14 
7 | Size and setting of casing.......} 7 7 in., 4300 ft. | 
s Size and setting of liner........ | 8 none installed Power oil tubing........; Amount.......... 4300 | 14 
9 Total depth of wells (avg.)..... | 9 4350 ft. NE et icGicwiettehs 34 in. | size of subsurface pump (see Table 3 
10 | Static bottom-hole pressure.....; 10 Not known NR Stes eee external upset 14 
11 Productivity index............. | 11 Consider fluid level at 
: | bottom of well Power oil surface lines....| Amount........ ; 1910 ft. | 16, 17, 18 
12 Solution gas curve............. | 12 Not available ere 1 in. | 2, 3, and size of subsurface pump 
13 | Gas not in solution (under bot- Type | grade B" line pipe | 10, 11, and size of subsurface pump 
tom-hole pressure conditions) ..| 13 Not available 
14 Desired pump setting.......... | 14 4300 ft. Central plant units. ..... Number 2 | (see Table 4 and horsepower formula) 
15 Size of tubing in well at present | Size 3-cylinder triplex | 2, 3, 4, 6, 10, 11, 15, and size of sub- 
AAR eee | 15 2-in. external upset | surface pump 
16 I avin aiscavescccecel ae 20 acres BN cnacceswanes gas engine drive 19 
17 Topography of lease...........| 17 level 
18 Location of tank battery or | 18 approximately in Power oil settling system.| Capacity 2400 bbl. per day | 2 and size of subsurface pump 
settling system............2.. | center of lease Type horizontal gravity | operator's choice 
19 Type prime mover desired (gas F 
| gasoline, Diesel, electric). ..... 19 Gas engine 
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The Petreco Electromatic Dehydrating Process assures savings in 
gravity and volume that are not available by other treating methods. 
lts modern, automatic features provide operation that is practically 
effortless and foolproof. It is extremely flexible—and may be suitably 
tied into one well, or incorporated into a gathering system serving an 
entire lease. It is successfully dehydrating crudes throughout the entire 
gravity range, from many depths and sands, and in widely separated 


fields, 


Petreco also offers an advisory engineering and research service 


that is equally modern and progressive. A Petreco dehydration survey 


entails no obligation and will disclose exactly what this modern process 
can do for your particular dehydrating problem. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: Los Angeles, California 


Gult Coast Division: Houston, Texas Eastern Division: Toledo, Ohio 
Representatives In Principal Oil Fields and Refining Centers 
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Fig. 5. Capacity chart—triplex 
power oil pumping unit 





might ultimately be required if the 
wells should begin producing appreci- 
able quantities of water, it was decid- 
ed that the 2-in. standard subsurface 
pump unit of the insert type would 
have ample capacity. The capacity of 
174 bbl. per day and other data per- 
taining to this unit are shown in bold- 
face type in Table 2. 

Based on past experience with 2-in. 
pump installations, it was recommend- 
ed that 1-in. power oil lines and 34-in. 
external upset power oil tubing be in- 


stalled. 


In establishing the requirements of 
the central or power unit, the assump- 
tions as to fluid being 100 percent 
water of 1.1 specific gravity to be 
pumped from bottom were used to 
determine the required operating pres- 
sure, etc. The usual procedure is to use 
the factor of 0.5 lb. operating pressure 
per ft. of lift, which in this case is: 


0.5 4350 = 2175 Ib. per sq. in. 


Referring to the capacity chart for 
the triplex (3-cylinder) power unit 
(Fig. 5) it is found that the maximum 
operating pressures for 13/4-in. and 1 %- 
in. plungers in the triplex pump are 
2100 and 2440 Ib. per sq. in., respec- 
tively. Selecting the latter size plunger, 
the chart further indicates that the 
pump capacity when the power unit is 
operating at 250 r.p.m. is 922 bbl. 
per day. This capacity corrected for 80 
percent efficiency indicates a displace- 
ment capable of delivering 738 bbl. 
per day into the lease stock tanks, 
comparing favorably with the 750 bbl. 
daily lease allowable. 


It is consistent with experience and 
many operators find it good practice 
in designing a hydraulic system to con- 
sider the displacement of the subsur- 
face pump compared with the displace- 
ment of the surface triplex pump 
under actual operating conditions as 
being 80 percent. Also many operators 
consider 60 percent overall mechanical 
efficiency from power input to fluid 
delivered at the surface as a conserva- 
tive figure for design purposes. 


The horsepower input required may 
be determined as follows: 
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TABLE 2 
Specifications—hydraulic pump 






































Size | 
Nominal | Piston Outside 
pump size, in.| diameter . | diameter | 
| ons | Pum 
| \Engine|Pump| ¢ |Engine|Pump lenath | 
Engine Pump) end, | end, | ‘¢ | end, | end, | in 
end | ena in. in, | | 12. in. | 
Oe Se Deis ee) at ee ee 
1% | 1%|%-%| %] 10) mK! Pm] 50 
2 | 2 |1° | I] 12] 1% | 1% | 7834 | 
2 )2/3 %|12| 1% | 1% | 7844 | 
2 2/1 1 121 1%|1% | 78% 
2 | 2 1 14% | 12) 1% | 1% | 7834 | 
2 24] 1 14% | 12] 1% | %% | 92 
2 | 2144) 1 14% | 12] 1% | 2% 92. | 
244} 24%| 14%] 1 18 | 25% | 25% | 105 
244] 241 1% | 1%| 18] 26 | 2% 105 | 
214] 2144| 14%] 1% | 18] 2% | 2% | 105 | 
214 | 214) 1% | 1% | 18] 25% | 2% | 105 
24 | 3 1% | 114] 18| 2% | 2%| 121 | 
214] 3 1% | 134] 18| 2% | 23%] 121 
3 3 1%] 1 24 | 213% | 213% | 13614 
3 3 144] 1% | 24| 2136 | 213%] 13614 
3 3 | 14] 1% | 24] 236 | 2%— | 13644 
3 3 144 | 114 | 24] 2136] 236 | 13614 | 
3 3 | 1%] 18% | 24] 236] 236] 13614 | 
3 4 | 1% | 24] 213% | 334 | 155 
3 | 4 | 18%] 2% | 24! 234 | 382 | 155 | 
4 4 | 2 1144 | 30| 3% | 3% 173 | 
4 | 4 2 1% | 30| 38% | 3% | 173 | 
4 | 4 2 | 30 | 3% | 3% | 173 
4 4 2 2%% | 30 | 3% | 3% | 173 | 
4 6 2 130 | 3% | 5% | 204 | 
4 6 2 314 | 30 | 3% | 5% 204 | 
6 6 3 33 | 5% | Si | 240 
6 6 3 31% | 33 54 | 54g | 240 











| E Pump Displacement | 
in bbl. per : 
| Approx. Rated! mory day per — | Max 
pump ‘speed,| rated per S.p.m. toon 
| weight, 8p. on speed, a wa —| setting, 
} ib | \bbl./day|Engine/Pump| E/P | P/E| £ 
} } | end | enc 
17 | 100 45 | 0.437| 0.455 1.21 | .827| 10,000 
42 | 83 72 | 2.10 | 0.87 | 2.40| .42| 15,000 
42 | 83 119 | 2:10 | 1.44 | 1.45 | (69 | 14,500 
42 | 83 | 174 | 210 | 2.10 | 1.00 | 1.00 | 10,000 
42 | 83 270 | 2.10} 3.25| .63| 1.55 | 6,300 
64 | 83 | 304 | 2:10 | 3.67 | 57 | 1.75 | 5,700 
64 | 83 422 | 210| 5.09 | 146 | 2.19 | 4,600 
8 | 71 182 | 4.92 | 2.56 | 1.92 | .52| 15,000 
85 | 7 261 | 4.92 | 3.67 | 1.34 | [75 | 13,400 
85 | 71 349 | 4.92 | 4.92 | 1.00 | 1.00 | 10,000 
85 | 71 500 | 4.92 | 7.03 | .70 | 1.43 | 7,000 
127 | 71 554 | 4.92 | 7.80| (63 | 1.59 | 6,300 
27 | 71 796 | 4.92 |11.20| 144 | 2.28] 4/400 
168 | 64 157 | 9.44 | 2.45 | 3.86 | .26| 15,000 
168 | 64 358 | 9.44 | 5.59 169 | "59 | 15,000 
168 | 64 475 | 9.44 | 7.43 | 1.27 | [79 | 12,700 
168 | 64 | 604 | 9.44 | 9.44 | 1.00 | 1:00 | 10,000 
168 | 64 | 896 | 9.44 |13.99 .68 | 1.43 | 6,800 
269 | 64 | 1,230 | 9.44 |19.23) (49 | 2.04 | 4/900 
269 | 64 | 1,820 | 9.44 |28.41| 33 | 3.01 | 3,300 
370 | 57 498 |21.0 | 8.74/2.40| .42| 15,000 
370 | 57 822 |21.0 |14.42| 1.46 | 69 | 14,600 
370 7 | 1,200 {21.0 |21.00 | 1.00 | 1.00 | 10,000 
37 7 | 1'850 [21.0 (32°45 | 165 | 1.55 | 6,500 
726 | 57 | 3,190 [21-0 (55.95 | 38 | 2.68 | 3,800 
726 | 57 | 4485 |21-0 (78.68 | (27 | 3.75 | 2,700 
1150 | 54 | 2800 52. 0 |52.00 | 1.00 | 1.00 | 10,000 
1150 | 54 | 4,150 52. 0 |76.9 | .68| 1.48| 6,800 
{ 1 
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for the component parts of the hydrau- 
lic pumping system, attention was then 
centered on the type of settling system 
to” )_be installed. 


(ft. of lift) (bbl. per day) x (sp. | gr. of produced fluid) Y (we. of fluid) 





33,000 1440 (overall a enna 


4350 X 738 X 1.1 X 350 
~ 33,000 X 1440 X 0.60 

3,210,300 385 

~ 28,512,000 
_1,235,965,500 


28,512,000 
Design of Settling System 


Having determined the proper sizes 


H.P. = 





= 43.34 
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The five stock tanks and the oil-gas 
separator were already in place on the 
lease. Consequently, the only tankage 
required to effect settling and thus 
obtain clean power oil were the vertical 
10-ft. by 20-ft. gun barrel and the 
horizontal 10-ft. by 24-ft. settling 
tank. The vertical gun barrel would 
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probably have been installed eventually 
as water production increased so that 
it need not be charged entirely to the 
settling process. 


The use of a horizontal settling tank 
in this instance is a departure from 
practice in former installations but its 
operation has been more than satisfac- 
tory thus far. 

The decision to use a_ horizontal 
rather than a vertical tank of the same 
dimensions, thus obtaining increased 
settling efficiency from the increased 
horizontal surface, was based on suc- 
cessful operation of similar methods 
used in oil refineries and elsewhere. 
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@ How can Utility Electric Power benefit you value will not exceed 50% of the original cost. 
pipe line ope rator? Briefly, here’s how --- (5) The electric power consumed by the induction 
(1) The induction motor-driven centrifugal pump motor-driven centrifuga! pump station 1© on a pay” 
(3600 R.P.M.) station can be installed for about as-yousgo” basis—"? capital power snvestment 
10% of the cost of any other prime mover type © necessary: 
pump station. (2) Maintenance cost is about 1 20 These and many more advantages are yours with 
that of any other type pump station. (3) Operating Utility Electric Power: For specific facts concerning 
f any other type pump your power problems consult a sales engineer from 
, your Electric Power Service ait yea 
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Fig. 6. Showing relative position of 
triplex pumps with respect to control 
manifold. Pumps were subsequently 

housed. (See Fig. 1) 
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Flow of Oil in System 

The fluid produced from the wells, 
including the spent power oil, is gath- 
ered and delivered to the central plant 
through the gathering system already 
serving the wells prior to the pumping 
installations. 

The total volume of fluid produced 
first enters the elevated gas-oil separa- 
tor. The fluid, after the gas is separat- 





TABLE 3 


Normally recommended power oil tubing 


Nominal size of 


engine end of 
subsurface unit 


Minimum size power oil 

tubing normally used to 

operate subsurface pump 
to capacity 


2-in. 34-in. 
2'4-in. 1-in. 
3-in. 14-in. 
4-in. 2-in. 











ed, gravitates to the base of the verti- 
cal gun barrel, containing 6 ft. of 
water, through which the oil is washed 
as it passes upward in the tank. Addi- 
tional gas coming out of solution in 
the gun barrel is removed through the 
outside gas separator or boot. 

Only that quantity of the oil pro- 
duced that is required to supply the 
power unit enters the horizontal set- 
tling tank from the vertical gun barrel. 
The rest of the oil passes directly to the 
stock tanks. Thus, only a relatively 
small volume of the total oil is sub- 
jected to conditioning as power oil. 
The effective settling time in such a 
large vessel as the horizontal tank is 
thus materially increased. 

The inlet to the settling tank is per- 
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Fig. 7. Showing extreme simplicity of 
wellhead equipment. Special top 
flange provides streamlined outlet to 
flow line. Power oil enters through 
upper connection 














TABLE 4 
Central plant triplex pump ratings 


: 7 
| Maximum Maximum displacing | Maximum rated 

Size Type drive | crankshaft capacity, | horsepower 

r.p.m. bbl. per day output 

2-B Electric 188 250 7.5 

2-B EE ere 350 450 12.5 

3-C rere 163 700 25 .( 

3-C Gas engine 300 1200 40.0 








pendicular to the axis of the tank on 
top at one end of the tank and the out- 
let or suction line to the triplex 
pumps is at the other end, 2 ft. from 
the top and parallel to the tank axis. 
Consequently, the oil enters the tank 
in a downward direction, then has its 
flow altered to horizontal and is with- 
drawn 2 ft. from the top on the other 
end. 

The manifold into which the triplex 
pumps discharge the power oil is so 
arranged that all individual well lines 
may be supplied by either of the two 
pumps or both. 

Each of the vertical 1-in. risers 
shown in Fig. 6 represents an indi- 
vidual well line, serving each of the 
20 wells on the lease. The lower valve 
on each vertical riser is a master gate 
and the upper valve is graduated for 
control purposes. Each line is equipped 
with an indicating pressure gauge. 

The decision to install individual 
power oil lines from the central plant 
rather than employ larger field lines 


with controls situated at each wellhead 
was for the obvious advantage of cen- 
tralizing control. One operator may 
close or open or adjust the flow of any 
of the 20 wells without leaving the 
central plant site. 

The interior walls of the 1-in. lines 
connecting the central plant with the 
wellheads as well as of all 34-in. power 
oil tubing were thoroughly sandblast- 
ed before being shipped in order to 
remove all mill scale and other particles 
that might score or clog the hydraulic 
engine parts. 


Pumping Schedule 


As indicated earlier, one 3-cylinder 
triplex pump was considered adequate 
to pump the present allowable when 
operated on a 24-hr. basis. In order to 
pump this volume of oil within an 8- 
hr. tour, thus reducing the number 
of operations required, two 3-cylinder 
triplex pumps were installed. At pres- 
ent, all wells are producing the 24-hr. 
allowable on a 7-hr. schedule. 
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SECURELY LOCKED ...THE 
MOST EASILY REMOVED PACKER 


EVER PRESENTED THE INDUSTRY 
Because 


1, Only ONE SET OF SLIPS is used to positively lock packer 
against both UPWARD and DOWNWARD thrust. 

2. Contains GREATER SLIP AREA than conventional packer 
... eight individual slips make slip area more effective and 
flexible. 

3. Slip assembly is COMPLETELY PROTECTED from sand, 

: shale, etc., by the preset packing elements. 

4, Packer can be jarred loose when pulling by lowering the 
tubing a limited distance and running into the lower end of 
packer to drive the tapered mandrel from between the slips. 


Other Important Features 


1, The GREATER the PRESSURE, the TIGHTER the SEAL and 
the more secure the lock. This is made possible by utilizing 
the well energy to effect a positive seal and expand the slips. 


2. Packer can be SET AT SHALLOW DEPTHS (100° to 1,000’) 
with full effectiveness, and, in the event of damage to sur- 
face connections, will not blow out of hole. 

3. Preset pressure seal packing shuts off equally as well 
against | p.s.i. as against 7,000 p.s.i. 

4, Natural shape of packing elements causes seal—neither 
weight of tubing nor pressure differential is necessary to 
cause packing elements to expand. 

5. Ideal for TWO-ZONE COMPLETION because packer is 
fully effective against pressure differential from either direc- 
tion without having to rely on the weight of the tubing or a 
column of mud. 





OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 





Branches: Oklahoma City, Okla.; Houston, 
Texas; Hobbs, N. M. 


; Representatives: Otis Eastern Service, Inc., 
5 Wellsville, New York; Western Pressure Con- 


Call OTIS trol, Inc., Los Angeles, California 





Export Office. 74 Trinity Place, New York City 
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Automatic Closing Valve Developed for 
Gas Transmission Lines 


AK 





by Edin at Aldean 


=> New type valve unaffected by normal line fluctuations— Has 


long distance control over line breaks 


Chief Engineer, Merco Nordstrom Valve Company 


IPE-LINE construction is head- 

line news in these days of national 
defense. Shortage of tankers and tank 
cars emphasizes the need for pipe 
lines. Because transmission of gases 
through pipe lines has grown to great 
magnitude it takes its place as an es- 
sential and necessary means for eco- 
nomical transportation in many of the 
basic industries. 

Such transmission pipe lines often 
traverse long distances, over difficult 
terrain and oftentimes are subjected 
to the destructive effects of storms 
floods, washouts, etc. For years both 
the executives and engineers of gas 
pipe line companies have been con- 
fronted with the problem of provid- 
ing greater protection for their pipe- 
lines than that which could be ob- 
tained by merely using the shutoff 
valves customarily installed. 

One of the major gas pipe line com- 
panies experimented with check valves 
without satisfactory results. Then both 
motor- and gas-operating equipment 
were tried on their present installed 
gate valves, but proved impracticable 
due to the high differential pressures 
involved. The requirement was for a 
valve and control system that would 
not be affected by normal line pres- 
sure fluctuations due to service de- 





EDWIN E. HEDENE 


received his engineering education at the Uni- 
versity of California-—Was design engineer 
and chief engineer for the Standard Gas En- 
gine Company, 1919-21—In charge of engi- 
neering department of Doble Steam Motors, 
1921-26—In 1926 he joined the staff of Merco 
Nordstrom Valve Company as an engineer, be- 
ing advanced to chief engineer in 1933—Is in 
charge of all phases of valve design, installa- 
tion, and use of Nordstrom Valves. 





mands, yet would close automatically 
in case of a line break on either side of 
the valve, remaining closed until manu- 
ally reopened and still be manually 





Fig. 1. Valve in the open position and set for automatic operation 
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operated when so desired, independ- 
ent of the automatic control system. 


New Valve and Control System 


The Merco Nordstrom Valve Com- 
pany, in conjunction with the engi- 
neers of this pipe line company, has 
developed such a valve and control 
system to accomplish this purpose. The 
valve and control system, which has 
proved satisfactory, is illustrated in 
Fig. 1, which shows the valve in the 
open position and set for automatic 
operation. Essentially it consists of a 
Nordstrom Hypreseal valve, piston- 
operated with the piston and piston 
rod connected to a sliding rack en- 
gaging with a segmental gear attached 
to the operating stem of the valve. 
Longitudinal motion of the piston in 
the cylinder transmitted through the 
operating mechanism, rotates the plug 
in the valve either to close or open the 
valve, thus controlling the flow of 
fluid in the main pipe line. A suitable 
operating pressure tank is provided, 
which is connected to the upstream 
side of the main pipe line and “floats” 
on the pressure system. The cylinder 
of the piston-operated valve has two 
connections; viz: one connection from 
below the piston to the operating pres- 
sure tank, the other connection from 
the top of the piston to the pipe con- 
necting the main pipe line to the oper- 
ating pressure tank, with an orifice or 
choke “C” placed between this latter 
connection and the operating pressure 
tank to restrict the flow of fluid in or 
out of this tank. 

An additional connection joining the 
operating pressure tank to the main 
pipe line downstream from the main 
valve may be provided to supply pres- 
sure to the operating pressure tank 
when a break has occurred upstream 
from the main valve. Such a break 
will not only automatically close the 
main valve, but will allow the pres- 
sure in the broken main line, operat- 
ing pressure tank, and cylinder to be- 
come exhausted. By turning the mul- 
tiport valve “‘F” to close off the con- 
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Completed Installation of Nordstrom 12” Automatic Pipe Line Valves at a river crossing. 


BELOW : View of same installation before excavation was backfilled. The valves are bur- 
ied approximately four feet underground, with cylinder control equipment above ground. 


ERCO NORDSTROM VALVE CO. 


A Subsidiary of Pittsburgh Equitable Meter Company 


ORLD'S LARGEST MANUFACTURERS OF LUBRICATED PLUG 
VALVES, GASOLINE, OIL AND GREASE METERS 


KIN OFFICE: 400 Lexington Avenue, Pittsburgh, Pa. BRANCHES: 
York City, Buffalo, Philadelphia, Columbia, Memphis, Chicago, 
"as City, Des Moines, Tulsa, Houston, Los Angeles, Oakland. 


Failure of a valve to close in case of 
an emergency shut-off can cause ir- 
reparable damage. Use of Nord- 
strom Valves all along the line is a 
protection which positively insures 
quick, safe control by manual or au- 
tomatic operation. 


Where pipe lines traverse long dis- 
tances, over remote territory, or 
where subjected to destructive ef- 
fects such as storms, floods, bridge 
washouts, etc., such valves may save 
tens of thousands of dollars. Distant 
breaks in the line — 30, 40, 50 or 
more miles away—will actuate these 
valves by reason of the sensitive 
control arrangement. 


Here is pictured a typical installa- 
tion of Nordstrom Hypreseal Auto- 
matic Closing Valves. They will close 
automatically in case of a line break 
on either sid . They are unaffected 
by normal line fluctuations due to 
service demands. Such valves will re- 
main closed until manually reopened 
and also can be manually operated, 
when desired, independent of the 
automatic control system. 


The Nordstrom Engineering Depart- 
ment has developed comprehensive 
data on the development and ap- 
plication of Nordstrom Lubricated 
Valves for pipe line service, which is 
available to interested companies, 
upon request. 
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Fig. 2. Positions of the piston, rack, and segment after an automatic 
closing operation has occurred 
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Fig. 3. Positions of the piston, rack, and segment when repressuring of the 
operating pressure tank system occurs with the main valve closed 
and the pipe-line rupture downstream of closed valve 
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nection to the upstream side of the 
valve and to connect the downstream 
side of the valve to the pressure oper- 
ating tank, pressure from the down- 
stream connection can be used to re- 
open the main valve when required. 
For manually controlling the power- 
operated mechanism when desired, the 
multiport valves “D” and “E” are 
used, which allow the operator to ex- 
haust either side of the piston as de- 
sired to cause the opening or closing 
of the main valve. The normal posi- 
tions of these valves “D” and “E” 
are shown in Fig. 1. Manual means, in 
addition to the power-operated means, 
have been provided to permit the di- 
rect mechanical operation of the valve 
without resorting to pressure whenever 
required. 


Operation 


In theory and actual practice, should 
the pipe line rupture either upstream 
or downstream from the open main 
valve, the resulting rapid decrease of 
pressure in the main line at the main 
valve will produce a similar reduction 
of pressure in the cylinder above the 
piston and because of the restriction 
through the orifice “C”, the pressure 
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in both the operating pressure tank 
and in the cylinder under the piston 
will not drop so rapidly as that in the 
main pipe line, thus creating a differ- 
ential pressure across the piston sufh- 
cient to move it and close the main 
valve. A novel type of connection be- 
tween the segment gear and the valve 
stem is employed, which only permits 


closing of the main valve when set for 
automatic closing operation. 


Fig. 2 illustrates the positions of the 
piston, rack, and segment after an ay- 
tomatic closing operation has occurred. 

Fig. 3 illustrates the positions of the 
piston, rack, and segment when re- 
pressuring of the operating pressure 
tank system occurs with the main valve 
closed and the pipe line rupture down- 
stream of the closed valve. The re- 
pressuring of the control system causes 
the piston, rack, and segment to re- 
turn to their normally open position 
without rotating the plug stem and 
with the main valve remaining closed. 

Fig. 4 illustrates the positions of the 
piston, rack, and segment preparatory 
to reopening the main valve by power, 
after repairs to the ruptured pipe line 
have been completed. The valve ‘“‘D” 
is turned to disconnect the operating 
pressure tank and to exhaust the pres- 
sure in the cylinder above the piston. 
The piston is then moved by the pres- 
sure in the operating pressure tank to 
the extreme outboard position as shown 
in Fig. 4, at which time the slip key 
“J” is placed to connect the segment 
rigidly to the plug operating stem. 

Fig. 5 illustrates the positions of the 
piston, rack, segment, and valve re- 
opening under pressure. The valve “D” 
is turned back to reconnect the oper- 
ating pressure tank to the cylinder and 
the valve “E” turned to disconnect the 
operating pressure tank to the cylinder 
and to exhaust the cylinder under the 
piston to the atmosphere, thus admit- 
ting pressure through valve “D” to 
the top of the piston to reopen the 
main valve. With the main valve fully 
open again, the slip key “J” is removed 
and the valve “E” is returned to its 
normal operating position as shown in 
Fig. 1, thus leaving the main valve 
and control system again set for auto- 
matic closing. Should the line break 
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Fig. 4. Positions of the piston, rack, and segment preparatory to reopen- 
ing the main valve by power, after repairs to the ruptured pipe 
line have been completed 
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Because Strength and Safety Are “Built-in” 
Features of hAINZBACH ROTARY SLIPS 


The improved Kinzbach Rotary Slips, pictured above, are safely 
handling more than 2% miles of drill pipe. They will safely handle 
the longest strings of today’s... and tomorrow's... deeper drilling, 
because into them are built the greatest strength, flexibility and 
other features of safety found in rotary slip design. The load is 
evenly distributed over the entire gripping surface because each 
insert is individually anchored to the slip segment. Six-piece con- 
struction provides maximum flexibility, and the design of these 
segments assures as near perfect wedging action as is possible. 
Nine broadfaced inserts in each segment provide true contact, 
regardless of inconformities of outer wall of the pipe...or mis- 
alignment. 


Kinzbach Rotary Slips reduce slip costs since, by changing in- 
serts, several pipe sizes are handled with one set of segments. 
And this change is easily made right on the derrick floor. 


KINZBACH TOOL COMPANY, INC. 
HOUSTON, TEXAS 


California Representative: Export Office: 
S. R. Bowen Company 74 Trinity Place, New York City 















































Fig. 5. Positions of the piston, rack, segment, and valve 
reopening under pressure 
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occur upstream of the main valve and 
all pressure dissipated from the oper- 
ating tank and control system, then 
by rotating valve ‘“‘F” to the position 
“F”, the pressure from the downstream 
side of the closed valve can be utilized 
to reopen the main valve. 

Fig. 6 illustrates the mechanical op- 
erating mechanism to open or close the 
main valve independent of any power 
means. With the slip key “J’’ in place, 
valves “D” and “E” are turned to 
vent both ends of the cylinder to the 
atmosphere and to disconnect the op- 
erating pressure tank from the cyl- 
inder. A connecting pin ““M” is placed 
to join the rack ““N” to the operating 
screw “L” and the main valve may 
now be operated manually either to 
open or close as desired. 


Equipment Selected for Tests 


For the initial experimental work, a 
12-in. Nordstrom Hypreseal cast-steel 
valve, Fig. No. 4449, was used with 
both the valve and cylinder designed 
for 800 lb. per sq. in. working pres- 
sure, 1200 Ib. per sq. in. test pressure. 
The piston size was chosen to operate 
the valve with 100 Ib. per sq. in. max- 
imum differential pressure across the 
piston. The first tests demonstrated 
that the valve would close with 40 lb. 
per sq. in. to 50 Ib. per sq. in. differen- 
tial pressure across the piston with 651 
lb. per sq. in. on the upstream side of 
the plug and atmospheric pressure on 
the downstream side. Additional tests 
were made to determine the responsive- 
ness of the valve and control system 
when line breaks occurred at increas- 












































TABLE | 
aeiiatigs . : _ im 
Pressure drop re- | Pressure drop re- | : Approximate dis- 
Pressure in system, quired to start quired to complete Time required tance of valve 
lb. closing of valve, closing of valve, | to close } from main line 
Ib. Ib. | | break, miles 
675 50 | 24 sec. 5 
674 64 30 sec. 6 
674 | 59 1 min. 31 sec. 84 
654 } 44 45 sec. 812 
(tT soi D 
ia ; 
[OPERATING PRESSURE tw) —9—th 1 
| | 
{ UPSTREAM 
\ 
Fig. 6. Mechanical operating mechanism to open or close the 
main valve independent of any power means 
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ing distances from the valve setting, 
Such tests were made by determining 
the effect of the position of a line 
break in respect to the valve setting. 
Fig. 7 was prepared to show the 
time required for the main-line pres- 
sure to drop 100 lb. per sq. in. at the 


3min 


Imin 





2mi. 4mi. 6™. 8m. om 

Fig. 7. Graph of time required for 

average main-line pressures to drop 

100 Ib. at a valve setting in case of a 

main-line failure at various distances 
from the valve setting 


a 





valve setting, with assumed main-line 
failure occurring at varying distances 
from the valve setting. Tests were 
made by varying the rate of pressure 
drop at the valve setting to simulate 
pipe-line breaks at varying distances 
from the valve setting. 

Table 1 is a summary of these initial 
tests. 


Test Data 


These first tests demonstrated that 
the valve and control system would be 
responsive to breaks as remote as 814 
miles from the valve setting and it was 
decided to continue the tests to deter- 
mine whether the valve and control 
system would be responsive to breaks 
ocurring at greater distances than 
81% miles from the valve setting. Five 
more valves identical with the first 
were subsequently installed at one of 
the company’s river crossings, which 
then consisted of six 12-in. lines mani- 
folded together and so arranged that 
further tests could be run. The amount 
and rate of pressure drop necessary on 
the pipe line at the valve setting to 
cause the valves to close were then 
determined. It is obvious that if the 
break was close to the automatic valve 
setting, the pressure drop in the pipe 
line at the valve setting would be 
rapid and closing would occur almost 
instantly, but as the assumed position 
of the pipe-line break moved farther 
away from the valve setting, the rate 
of pressure drop in the pipe line at 
the valve setting would be slower and 
more of the reservoir pressure would 
be spent, thereby increasing the time 
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Change to Cameron 6000 Lb. Test Drilling Control Units 





For Maximum Protection Against Costly Blowouts! 


Numerous costly blowouts on record, several of them in 
recent months, provide conclusive evidence of the danger of 
drilling below 7000’ in wildcat and proven high pressure 
areas without adequate protection against destructive well 
pressures. Not even the best 4000 Lb. Test Drilling Control 
Units can safely cope with the extremely high pressures en- 
countered in today’s deep wells. However, it is noteworthy 
that not a single well that has been drilled under the protec- 
tion of Cameron 6000 Lb. Test 
Type SDA Pressure Operated 
Blowout Preventers and Type 
DV Master Gate Valves has suf- 
fered a major disaster. Given 
proper maintenance, these 
powerful control units may be 
relied upon implicitly to seal 
unfailingly against the highest 
pressures so far encountered 
... With capacity to spare! 

These and numerous other 
features have made Cameron 
Blowout Preventers and Master 
Gate Valves the standard of 
comparison the world over: 

Instant Closure—pressure 
supplied by boiler feed pump, 
slush pump, or both, remotely 
controlled from the derrick 
floor, closes rams and ram gate 
instantly. 


CAMERON IRON WORKS, 


Surface view of a typical 10,000’ Gulf Coast wildcat 

—Cameron Series 900 A.P.I. 6000-lb. Test Pressure 

Operated Blowout Preventer and Type DV Master 
Gate and Flowline Gate Valves. 





Positive Seal—Patented self-feeding packing elements in 
blowout preventer rams effect a positive seal the instant 
closing pressure is applied. Ample reserve of resilient pack- 
ing material permits rotating and moving pipe in hole safely 
under pressure. Self-feeding packing element in valve ram 
gate automatically feeds out and effects a pressure-tight seal 
even though the seat should be roughened, corroded or 
sand cut. 

Pipe Centered Automatically 
—Heavy angular wing guides 
made integral with blowout 
preventer rams automatically 
center pipe in hole and totally 
eliminate danger of rams being 
held open. 

W ell Cuttings Cannot Prevent 
Closure—Cylindrical rams 
eliminate any shelves or shoul- 
ders on which cuttings may 
accumulate. 

Operators and drilling con- 
tractors who are contemplating 
a deep test, or development of 
acreage in proven high pres- 
sure areas, will be gladly fur- 
nished complete descriptive 
and illustrated literature on 
Cameron Series 900 A. P. L., 
6000 Lb. Test, Pressure Oper- 
ated Drilling Control Units. 


INC. 


711 MILBY STREET, HOUSTON, TEXAS 
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Fig. 8. Pressure gradients on pipe 

line at various distances from ‘A’ 

during breaks on line at 50, 60, and 
75 mile points from ‘‘A"’ 





required to close the valve. 

During such an assumed break in 
the pipe line, at varying distances from 
the automatic valve setting, the rate 
of pressure drop will vary according to 
two variables: 

1. The distance of the valve setting 
from the dead end of the pipe line. 

2. The distance of the assumed break 
from the valve setting. 

Fig. 8 is a chart showing the pres- 
sure gradients on the pipe line calcu- 
lated at the instants the pressure at 
“A” were 500 and 400 lb. gauge. 
Three cases were considered: breaks at 
50, 60, and 75 miles from “A” or 
14, 24, and 39 miles from the valve 
setting. The valve setting is located 
at point “B”, or 36 miles from “A”. 

The calculations for the data in 
plotting the curves in Fig. 8 are 
arrived at as follows: Weymouth’s 

| 
formula, Q = K .Y Fe is used, 
where Q = cu. ft. of gas flow per 24- 
hr. day; K = the constant for 24-in. 
O. D. pipe line = 3,683,000; P,—ini- 
tial pressure (absolute); P.— final 
pressure (absolute), and L = length in 
miles. Q is solved for using P, as 515 
lb., P., as 15 Ib., and L as 50 miles. 
With this value of Q, calculations are 
made for P., with L as 36 miles (Sta- 
tion “B”). This gives the three essen- 
tial pressure points on the curve, i. e., 
500, 260, and 0 Ib. gauge for the 0-, 








Fig. 9. Graph showing time required 

for pressure to drop 100 Ib. at “A” 

(500 Ib. to 400 Ib. range) during a 

main-line break. Data from previous 
pipe-line breaks 


Distance in miles to break krom A” 





Tume jn minutes 


36-, and 50-mile points. The points on 
the other curves are solved for in a 
similar manner. 

Fig. 9 is a chart showing the time 
required for the pressure to drop 100 
lb. at “A” during a main line break 
at varying distances from “A”, and 
is based on the actual rate of pressure 
drop recorded from previous pipe-line 
breaks. For example, with a break 50 
miles from “A”, 35 minutes was re- 
quired for the pressure to drop 100 
Ib. at “A”. 

Referring again to Fig 8 (curve 
for the 50-mile break: la-lb) the time 
element is the same for a 500-lb. to 
400-lb. drop at “A” as it is for a 
55-lb. drop at “B” (260-205 Ib. 
range). Therefore, in the 50-mile break 
case at “B”, the pressure drops 55 |b. 
in 35 minutes (260-205 lb.). These 
data give the slope of the curve in 
Fig. 10 between 260 lb. and 205 Ib. 
where pressure drop in Ib. is plotted 
against minutes of time. The rate of 
change of the curve is taken from the 
experimental data. By trial the curve 
is plotted so it will satisfy the rate of 
change from the experimental data and 
the slope of the curve arrived at above. 

The same procedure was used for 
calculating the 60- and 75-mile curves 
(No. 2 and No. 3, Fig. 10). In the 
60-mile case, the time element at “B” 
is 42 minutes for a 62-lb. drop. In 
the 75-mile case the time element at 
“B” is 60 minutes for a 73-lb. drop. 


Fig. 11 is a graph prepared to show 
the relationship between pressure drops 
in the pipe line and the time for clos- 
ing the automatic valve. These data 
are from experimentation. When the 
pressure drop is rather sudden, the 
valve will close with a 55-lb. average 
pressure drop in the pipe line. As the 
rate of pressure drop in the pipe line 
becomes slower, the time required for 
the valve to close is increased. The 
relationship is plotted as a straight 
line on the graph shown in Fig. 11. 


By using graphs Fig. 10 and Fig. 11 
in conjunction, the determination was 
made of the time required for the 
valves at point “‘B” to close. By using 
the 50-mile curve, it was found that 
the valve setting pressure drop was 
approximately 57 lb. in the first two 
minutes after the break. These time 
and pressure conditions also satisfy the 
graph in Fig. 11. Consequently, if the 
pressure at the valve setting “B” was 
560 Ib. initially, then when a break 
occurred 50 miles from “A” or 14 
miles from “‘B”, the automatic valve 
would begin to close in two minutes, 
at which time the line pressure at the 
valve setting would have dropped to 
approximately 503 lb. gauge. 

If the break were 60 miles from 
“A” or 24 miles from valve setting 
“B”, the automatic valve would begin 
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Fig. 10. Graphs along which pres- 

sures drop at ‘‘B’’ automatic gate set- 

ting for various time intervals during 

three imaginary breaks. The 24-in. 

pipe line is assumed as open to the 

atmosphere. Based on experimental 
and calculated data 
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to close in four minutes, at which time 
the line pressure in the valve setting 
would have dropped to 502-Ib. gauge 
or a 58-lb. pressure drop. Considering 
the break 75 miles from “A” or 39 
miles from valve setting ““B”, the auto- 
matic valve would begin to close in 
approximately nine minutes, at which 
time the line pressure in the valve set- 
ting would have dropped to 500-lb. 
gauge or a 60-lb. pressure drop. 


Conclusions 


These comprehensive tests definitely 
proved that both the Nordstrom Valve 
and Control System were responsive to 
line breaks as remote as 39 miles or 
more from the valve setting and 
would, under the latter conditions, be- 
gin to close in approximately nine 
minutes, when a pressure drop of ap- 
proximately 60 lb. at the valve set- 
ting existed. 

The automatic closing valve is now 
being manufactured in sizes 12 in. to 
24 in. inclusive, and can be supplied 
at any pressure rating from 250 lb. to 
1000 Ib. 

Nordstrom valves and automatic 
control system may be applied to both 
main pipe lines and to branch lines to 
afford maximum protection for the 
transmission system. 





Fig. 11. Graph showing time in min- 
utes required for automatic valves to 
close when the rate of pressure drop 
varies, thus causing the amount of 
pressure drop in the pipe line to vary 
also. The data are from actual tests 
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A-C 


Low cost per barrel lifted —regardless of temperatures — 
that's built into Allis-Chalmers Engines. 

Tractor type COOLING and LUBRICATING systems will 
stand-up under gruelling heat. Temperatures are controlled for most 
efficient operation—this is reflected by low oil consumption, and 
long service without parts replacement. 

Prove to yourself that Allis-Chalmers engines are properly 
cooled the next time you drive by one running—lay your hand on 
the back of the rear cylinder—you won't get burnt! 

FIVE MODELS for stationary power use: Model L, torque 590 ft. Ibs. 


Model E, torque 400 ft. Ibs. Model U, torque 200 ft. Ibs. Model W, torque 
128 ft. Ib. Model B, torque 74 ft. Ibs. 





A-C Model L 
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Electric generating plant in Rincon 
field, California 
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by 
Wallace A. Sawdon 


Pacific Coast and Foreign Editor 


Electric Generating Plant Supplies 
Power for Lease Operation 


x> Oil company uses electric power for rotary drilling, pumping, and cooling 
in Rincon field, California—Power transmitted to all parts of field 


N ADDITION to providing econo- 

mies in field operations, a new elec- 
tric generating plant recently com- 
pleted by the Chanslor-Canfield Mid- 
way Oil Company in the Rincon field, 
California, has released power for con- 
sumption that may possibly be in fu- 
ture demand for servicing the rapidly 
growing defense industries of the state. 
Water is a big problem in this field and 
the company has long used electrical 
power for drilling to conserve water. 
The plant was thus designed to take 
care of all normal drilling and produc- 
tion demands, but since its construc- 
tion there has already been talk of 
power shortage. If such a shortage 
should occur in this part of the state 
the company is now in a position to 
carry on operations under any emer- 
gency. 

The Chansler-Canfield Midway Oil 
Company is an electrically-minded or- 
ganization and has been a pioneer in 
the use of electric motors for rotary 


ore 





Each of the four generating units con- 
sists of an 8-cylinder Diesel-converti- 
ble gas engine direct-connected to a 

400-kw., 500-kva. generator 


» 
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drilling. The first well to reach a depth 
of 10,000 ft. was drilled by the com- 
pany in 1931 with electric power. It 
has also been one of the pioneers in the 
use of electrical pumping equipment 
and has done a great deal of research 


work in the application of slow pump- 
ing for stripper wells. Thus it is ex- 
perienced in methods to make effective 
use of electric power. The company 
has for some time been considering the 
installation of a generating plant to 
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. . to CABLE-TOOL PROBLEMS 


Wherever cable-system drilling and 
fishing tools are used, SPANG 
CABLE TOOLS set the standards. 
Yet—Spang’s value to the oil and gas 
industry goes far beyond the manu- 
facture of the tools themselves. 


Beginning about half a century ago, 
this company has broken the ground 
in developing many of the drilling 
methods that today are standard 
practice. Spang has pioneered in the 
development of new tools to meet 





new conditions, and in the improved 
efficiency of almost every cable tool. 
Spang’s activities have had a share in 
making the Cable System—although 
the oldest drilling method—still the 
most efficient in a large percentage of 
present locations. 


That experience—accumulated over 
a 47-year period—is the reason Spang 
has the answers to your cable-tool 
problems. Feel free to consult us 
whenever you need expert advice. 








SPANG & COMPANY, Butler, Pa. 


In drilling a well, 
the fundamental 





THE BIGGEST 


CABLE 
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TOOLS 


problem still re- 
mains one of econ- 
omy. Compare all 
costs before you 
drill— then choose 
the drilling method 
that is best for each 
particular job. If 
it’s the cable system, 
remember that 
Spang Tools offer 
the greatest value 
for your money. 
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provide electric power for the opera- 
tion of its leases in the Rincon field 
and this newly completed plant is the 
result. 

Economy of operation and conser- 
vation of gas have naturally been im- 
portant factors in the decision to in- 
stall the electric generating plant. The 
company has its own fuel and is now 
burning some of its own products that 
could not previously be utilized. Power 
at low cost can thus be generated with 
the plant situated at the point of load. 
Line losses in distribution and trans- 
mission are eliminated. Only the com- 
pany’s own men are employed in opera- 
tion of the plant and total control of 
operation is within the company or- 
ganization. 

The plant was designed and engi- 
neered by CCMO and the installa- 
tion of all equipment was by the com- 
pany’s personnel. Although there were 
a few minor delays in receipt of equip- 
ment, the construction and _installa- 
tion moved like clock-work and ac- 
cording to plans. In selecting the equip- 
ment, long service with minimum 
maintenance was given primary con- 
sideration. Prime movers of the slow- 
speed, Diesel-convertible type were 
therefore chosen, and although these 
increased the original investment they 
provide the desired low upkeep cost 
and long life. The generators and 
switchboard equipment are of the most 
modern design and are capable of han- 
dling overloads. 


Four Generating Units 


There are at present four generating 
units, each powered by an 8-cylinder, 
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Generating units 





Transformers and distribution rack 





uated immediately behind the plant 
building. 

Some of the power is taken off at 
2400 volts to supply the electrically- 
driven facilities in the area adjacent to 
the plant. A portion of the load is 
stepped up to 16,500 volts for sery- 
icing more distant operations. This 
current goes direct to a substation 
where it is delivered to three 16,500- 
volt circuits. The maximum transmis- 
sion distance at present is approximate- 
ly six miles and this power is used for 
pumping and handling of crude at all 
distant points. Drilling power at all 
locations on the leases is delivered at 
16,500 volts as all transformers on 
hand for drilling wells are for step- 
ping down 16,500-volt current to 440 
volts. The present power transmission 
.**.~ system can handle any future drilling 
at any place on the company’s leases in 
this district. 

The distribution rack above the 
transformers behind the generating 
plant provides flexibility for outgoing 
loads. In addition to the two 600-kva. 
step-up transformers supplying the 
16,500-volt current there are four 
small transformers for auxiliary pur- 
poses. Three of these are 25-kva. trans- 
formers stepping down the 2400-volt 
current to 440 volts to supply power 
to the fan motors of the water-cooling 


600-hp. Diesel-convertible engine op- 
erating at 400 r.p.m. on gas from the 
field. Each engine is direct-connected 
to a 400-kw., 500-kva. generator with 
80 percent power factor. The exciter, 
operating at 1450 r.p.m., is driven 
through V-belts from the direct-con- 
nected generator shaft. The higher 
speed exciter is used in order to pro- 
vide better regulation of voltage. 
Current is generated at 2400 volts, 


60 cycles. All lines pass through un- system and for operating a compressor 
derground conduits to the switchboard used for air-starting of the engines. 
and through individual generator Three compressed air storage tanks sup- 
switches to switchboard bus bars. From plied by this compressor are set in the 
there the current goes through the _ transformer enclosure. Another small 
master distribution switch, which is transformer of 10 kva. supplies 120- 
connected by copper tubing to the volt current for station lighting. 

transformers and distribution rack sit- Placed within the plant building is 
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FOR SAFE, 
EFFICIENT, 
LONG LIFE, 
LOW COST 
PERFORMANCE! 


The Hunt All-Steel Line Valve has won quick and lasting acceptance 
on steam, water, oil, gas and heavy fluid lines with its reversible valve 
and seat that doubles ordinary valve life. Users reverse the valve or 
seat, without removing the valve from the line, and they have new | 
valve service again. Valve or seat can be reversed, renewed or repacked 
under pressure. 

This valve is made in screw or flange type, 1”, 2” and 4” sizes, 
and the 180° type, as pictured, can be changed to 90° type merely by a 
half-turn of the base. The same valve and seat will fit any of the various 

Revessiite VYaive valves of the same size, whether screwed or flanged. 
and Seat of stain- It's standard line valve equipment with many major operators. It's 
less steel, monel, . 

neoprene, brass, the best buy on the market in line valves. 


according to your 
requirements. 


FOR FULL DETAILS, REFER TO YOUR 1941 COMPOSITE CATALOG 





HUNT TOOL CO 
u 


MPANY 
HOUSTON, TEXAS, U.S. 
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an auxiliary gas-engine-driven unit 
that provides current for lighting in an 
emergency and for operating the air 
compressor for engine starting. All 
contingencies are provided for. 


Cooling System 


Of particular interest is the cooling 
system, which regulates the tempera- 
ture of prime mover cooling through 
thermostat control. This system, as 
shown in the accompanying illustra- 
tions, consists of six cooler units, each 
of which is comprised of a radiator, a 
fan and a motor to drive the fan. The 
system is entirely automatic and was 
designed and installed by CCMO. Con- 
trol is provided by regulation of the 
cooling air passing through the radia- 
tors as governed by fan speed, and no 
shutters, valves, or any manually-oper- 
ated devices are employed. 

The fan of each unit is direct-con- 
nected to a 15-hp., 2-speed gear motor. 
The temperature of the engines is 
maintained at 145 to 165° F. The fans 
automatically go on and off and from 
low to high speed or from high to low 
speed as the temperature of the cooling 
water tends to rise or fall. This con- 
trol is procured by individual ther- 
mostats controlling each cooling unit, 
12 thermostats being mounted in a 
case placed upstream from the first 
cooling unit and connected to the 
main stream of hot water from the 
engines. 

The units are numbered from | to 6. 
When the water in the circulating sys- 
tem, which is manifolded to the radia- 
tors, reaches 130° F. the fan of No. 1 


+ aa 





The cooling system consists of six 
radiators with motor-driven fans 
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unit starts at low speed. With each 4° 
rise in temperature another fan starts 
at low speed until all six are rotating. 
With further increase in temperature 
the No. 1 fan goes from low to high 
speed and with additional increases the 
succeeding fans go from low to high 
speed. Under average summer weather 
conditions in the middle of the day the 
cooling system is able to keep the en- 
gines at the desired temperature with 
the No. 1 fan running at high speed 
and the other fans at low speed. 
Considerable power is conserved by 
this method of cooling. The motors 
running at low speed require 4.5 hp. 
and at high speed 12.5 hp. Lights on 
the switchboard panel show which fans 
are running and whether they are in 
high or low speed. A two-pen tempera- 


The switchboard has been placed 
conveniently in front of the 
two center units 
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ture recorder on the panel records the 
temperature of the hot water dis- 
charged from the engines to the cool- 
ing system and that of the cool water 
to the engines after cooling. 


The electric generating plant took 
over the full load of all operations on 
the CCMO leases at Rincon on July 
24, 1941, but had been taking over the 
load gradually during the previous few 
days. The plant will be fenced com- 
pletely and the grounds beautified. 
Provisions have been made for the in- 
stallation of more units should future 
operations make it necessary. Present 
wells are between 3000 and 9000 ft. 
deep, but there are possibilities of deep- 
er production that, when later devel- 
oped, may make increased capacity nec- 
essary. 


Plan Compressor Plant 


A compressor plant is shortly to be 
constructed adjacent to the electric 
generating plant and material and 
equipment have already been ordered 
for this purpose. This is a further con- 
servation measure and the new plant 
will be operated by the same personnel 
as the generating plant. Some of the 
compressors to be installed will be elec- 
tric-motor driven and others will be 
gas-engine driven. The gas will enter 
the compressor station at 35 lb. per 
sq. in. and normally will be boosted to 
400 Ib. per sq. in., although it can be 
compressed to 2000 Ib. per sq. in. if 
necessary. After completion of the 
compressor plant a gas-lift system will 


be installed throughout the field. 
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Fig. 1. Scrubbers, headers, and 
coolers, Driscoll plant 
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by 
EO. Bennett 


Chief Petroleum Engineer, 
Continental Oil Company 


Air-Cooling in Pressure Maintenance Plants 


x} Maximum efficiency and low maintenance cost are features 


of cooling units installed in South Texas plant 


URING the last few years gas- 

engine-driven compressors in 
excess of 100,000 horsepower have been 
installed in the United States for the 
purpose of returning gas to under- 
ground formations in connection with 
condensate recovery or pressure main- 
tenance operations. 


Climatic conditions at installation 
locations range from dry arid zones 
where water is extremely scarce to the 
damp humid atmosphere along the 
Gulf Coast where ample supplies of 
water are available. 


Atmospheric Cooling 


Good clean water, free from sedi- 
ment and chemicals that will deposit 
in engine jackets under normal operat- 
ing temperatures, is absolutely essen- 
tial for continuous trouble-free opera- 
tion of large gas engines. In some loca- 
tions where compressor plants have 
been built during the last two or three 
years there is no water available. Some 
of these locations are in hot dry areas 
in which the normal midsummer tem- 
peratures rise above 100°F. and the 
humidity is very low. 

Evaporative type coolers work well 
at such locations and do an efficient job 
of jacket cooling; but losses due to 
windage and evaporation may make 
their use uneconomical, and a system 
in which water losses are minimum 
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E. O. BENNETT 


graduated from Stanford University in 1917 
and the same year became associated with 
the Standard Oil Company of California—Was 
technical advisor for the U. S. National Ad- 
visory Committee for Aeronautics from 1918 to 
1919—Returned to Standard Oil Company of 
California in 1919—Was petroleum technolo- 
gist for the U. S. Bureau of Mines from 1924 
to 1926—Chief petroleum engineer for Mar- 
land Oil Company from 1926 to 1928—Since 
1928 has been with Continental Oil Company 
as chief engineer, assistant manager of drill- 
ing and production, and, currently, chief petro- 
leum engineer. 


must be used. Such a system naturally 
suggests that the jacket water be cir- 
culated in a closed system and that 
atmosphere be used to remove heat 
from the closed system. In its simplest 
form this is known as radiator cooling. 

Fig. 1 shows an installation of at- 
mospheric coolers at the Continental 
Driscoll Ranch pressure maintenance 
plant. Three coolers are connected in 
parallel between intake and discharge 
headers and serve to cool the engine 
and compressor jacket water from two 
400-hp. direct-connected gas-engine- 
driven compressor units. Since this pic- 
ture was taken the cooling capacity 
has been increased to handle the cool- 
ing of an additional 600-hp. unit. 


Additional Features 


An unusual feature of these cooling 
units is that the engine lubricating oil 
as well as the jacket water is cooled 
by the same propeller fan in each unit. 
The air is pushed by the fan through 
a water-cooling section 8 ft. by 8 ft. 
and about 3 in. thick. Immediately in 
front of the water-cooling section 
there is an 8-ft. by 8-ft. by 14-in. 
section for the engine lubricating oil. 

The engine jacket water circulates 
through a closed system and the water 
is treated for corrosion with an inhibi- 
tor. These units have now been run- 
ning for two years and the jackets 
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have been entirely free of scale or cor- 
rosion. The 800-hp. cooling sections 
require less than 1 gal. per week of 
make-up water and have satisfactorily 
handled the cooling in the hottest 
weather yet encountered. 

The engine-cooling sections are de- 
signed to handle the cooling with a 
temperature rise not to exceed 150°F. 
between inlet and outlet water. 

The fans used for forcing air 
through the radiator section are multi- 
bladed and are direct-connected to a 
geared type induction motor. The 
motor mounting and starting equip- 
ment are shown in Fig. 2. Rigid 
mounting is very necessary in this type 
unit. As the cooling equipment is used 
in connection with the ‘handling of 
gas, complete explosion-proof motor 
control equipment is installed in the 
interest of safety. 


Air-Cooling Gas 


In areas where there is a shortage of 
water for engine cooling the reduction 
of temperature between stages of the 
gas being pumped adds to the problem. 

Air-cooling of gas through finned 
coil heat exchangers has been used but 
little in oil field compressor plants. 
The installation at the above plant 
consists of an 8-ft. by 8-tt. section 
cooled with a multi-blade fan similar 
to the water-cooling section. The cool- 
ing unit at the left side of the water 
coolers is used for cooling compressed 
gas. It is made up of two sections, one 
for cooling gas between the low and 
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General view of Driscoll plant. Indi- 
vidual cooler for generator engine 
may be seen at lower right 
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the intermediate stage and one for 
cooling between the intermediate and 
the high stage. In the direction of air 
flow the unit consists of eight rows of 
tubes with fins. At the lower left are 
headers for incoming and outgoing 
first-stage gas; at the upper right are 
headers for the second-stage compres- 
sion. The gas-cooling sections have 
operated very successfully and cool the 
gas within the designed range. 


Obtaining Maximum Efficiency 


The location and position of radiator 
type coolers is very important. Strong 
winds blowing against the discharge 
side of the coolers cut their efficiency 
very materially. In order to maintain 
the cooling efficiency, reversing motors 
may be used to reverse the air flow 


Fig. 2. Close-up of motor and starter 
installations; fan is rotating 
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when strong winds are blowing. 

Fig. 3 is a general view of the Dris- 
coll pressure maintenance plant. 

It is suggested that manufacturers 
of cooling equipment of large horse- 
power give consideration to a design 
that will operate with constant efh- 
ciency regardless of wind direction or 
velocity. This may be done either with 
a shrouded design and vertical dis- 
charge or with fans running in hori- 
zontal planes. 

Horsepower requirements for fan 
coolers are not large, and the total ex- 
pense of air-cooling equipment com- 
pares favorably with efficient cooling 
towers. 

Experience indicates that the opera- 
tion of engine jackets at somewhat 
high temperature with a small tem- 
perature differential gives best results. 
Air-cooled sections fit very well into 
this design. 

In climates where there is an ex- 
treme variation in temperature, a vari- 
able-speed motor is advantageous for 
controlling temperatures. 


Appearance and Maintenance 


In appearance the air-cooled oil, 
water, and gas sections are neat and 
compact. They may be used wherever 
towers are used and in many places 
where towers cannot be used. The 
water consumption with air-cooled 
sections is practically zero. The sec- 
tions are easily installed and can be 
readily removed if plant capacity is re- 
duced. The maintenance of properly 
designed air-cooled sections is very 
low. Widespread general use is pre- 
dicted for this type of cooling equip- 
ment. 
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Horizontal Wells Are All in Pay— and 
Flow by Gravity 


xt Technique of drilling and operating horizontal wells as secondary 
recovery method for shallow fields 


IL men have always been dream- 
O ers. Without their dreams and 
visions there would be no oil industry 
today. For 80 years some of their 
dreams have been: no dry holes; no 
hundreds of thousands of feet of bar- 
ren rock to drill through, to reach 10 
or 20 ft. of pay; wells that extend 
laterally for thousands of feet, always 
in oil sand; wells that flow after the 
field pressure is gone; recovery of 65 to 
80 percent of the oil content of the 
sand, instead of 15 or 20 percent; the 
elimination of derricks and field pow- 
ers; no shackle or sucker rods; no cas- 
ing or tubing; no pulling or cleaning 
jobs after the wells are completed; 
nothing in an oil well to be replaced or 
repaired; one man-size pump that will 
pump a thousand acres of production; 
one man instead of ten to operate a 
whole section of land. 

These dreams, with many others, 
have come true—and are handed to 
you in one basket, all combined in one 
development. Obviously, this develop- 
ment is not to be applied to wildcat 
operations or to oil sands 5000 ft. deep. 
But for secondary recovery in hundreds 
of shallower developed and depleted 
fields, where considerable quantities of 
residual oil are known to exist, the 
feasibility and practice of drilling and 
operating horizontal wells are brought 
to your attention. 

The vital point of such a develop- 


1Paper read before the Illinois-Indiana Petroleum As- 
sociation. 
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ment is and always has been absolute 
control of the drilling bit, and the 
ability to turn the well up or down at 
will. In drilling some 7500 ft. of hori- 
zontal oil wells, always under control, 
it is believed that the technique has 








LEO RANNEY 


graduated from lowa State Teachers College 
in 1905 and from Northwestern University in 
1911—Is the inventor of processes for mining 
oil from depleted fields, for commercial recov- 
ery of natural gas (firedamp) from coal seams, 
for producing ground water, and for the cre- 
ation of underground gas reservoirs, to men- 
tion but a few of his accomplishments—Main- 
tains offices at Columbus, Ohio, and Morro 
Bay, California — The methods described in 
this article are covered by numerous patent 
applications. 
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been fairly well mastered. In fact, 
turning a hole to follow a predeter- 
mined course presents no greater diff- 
culty at 3000 ft. than at 100 ft. from 
the mouth—no whipstocks are used. A 
surveying instrument has been devel- 
oped, integral with the core barrel, that 
automatically surveys the hole when- 
evcr a core is taken. 


Drilling Horizontally from Shaft 


In an experiment conducted in 
southeastern Ohio; 6 wells were drilled 
horizontally from a shaft in the First 
Cow Run Sandstone. These 3-in. wells 
were drilled in opposite pairs, half of 
them to property lines. While a 50-ft. 
core was being pulled from one well, 
the drill rods (and duplicate tools) 
were being run into the opposite well. 
This was accomplished by a new ma- 
chine, known as the “rod puller,” 
which moves the rods at the rate of 100 
ft. per minute. The drill rods, in 10-ft. 
lengths, were not disconnected until 
both wells were completed. In deep 
holes this cuts drilling time at least 75 
percent. 

In all the drilling operation the tools 
were never stuck or frozen; the holes 
were surveyed every 50 ft. and cor- 
rected when necessary; there were no 
fishing jobs; two men operated the 
drilling machine, with 20 hp.; during 
all the experimental period, including 
stops and shutdowns for supplies, the 
average rate of drilling was 55 ft. per 
7-hr. shift; when tools and supplies 
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were on hand, often more than 100 ft. 
of hole was drilled per shift. To the 
south the bottom of the sand was level 
and the holes were flat, but to the 
north the sand was wavy, and the holes 
followed the waves. The mixture of oil 
and return drill water passed through 
a separator; the oil was saved in a 
closed tank, then pumped to the sur- 
face. During the entire experiment no 
man suffered even a minor accident; 
tests by a methane detector in the cen- 
ter of the work chamber never showed 
more than 0.1 percent gas; ventilation 
was by a blower at the surface and an 
8-in. suction pipe. The cost of drilling, 
including experimentation, was 90 
cents per ft. of hole; 100 ft. of light 
3'4-in. casing was grouted in each 
well. 

From a study of 1'% miles of hori- 
zontal cores, we are convinced that an 
oil sand contains much more oil than 
usual core analyses indicate. Also, it is 
apparent, at least in the First Cow Run 
Sand, that because of lateral irregulari- 
ties in texture, many pools of oil are 
trapped against recovery by vertical 
wells. The only method that occurs to 
us of reaching this trapped oil is by 
drilling horizontal wells through these 
isolated small pools. 

Vertical wells in the First Cow Run 
Sand are not supposed to produce com- 
mercially until after being shot. As a 
test, No. 1 horizontal well from the 
shaft bottom was allowed to flow by 
gravity. After it had filled 400 bbl. of 
storage, it was producing 5 bbl. of oil 
per day, in spite of a saturation of only 
15 percent (Fettke analysis), and a 
rock pressure of only 20 oz. 


Horizontal Shooting 


The greatest surprise in connection 
with the Ohio operation was the effect 


of the horizontal shot in the outcrop 
well. Although new results were cx- 
pected, the observed effects were hardly 
believed to be possible. Sedimentary de- 
posits are often laid down like leaves 
in a book, and sand grains lie with the 
flattest side down, their axes being par- 
allel with the bed. In the vertical shoot- 
ing, the rock must be torn apart, 
against the grain—in horizontal shoot- 
ing the major breaks are “with the 
grain.” Bedding planes are opened up 
above and at the sides of the shot, and 
resulting stresses shatter the rock above 
and on both sides of the well. Seismo- 
graphic measurements indicated that 
the earth above the shot (250 ft. of 
rock overburden) was lifted 11% in., 
which undoubtedly cracked the oil 
rock vertically with many cracks clear 
across the sand bed. 

Long horizontal shots stem them- 
selves. When the length of the shot is 
5,000 to 10,000 times the diameter, the 
first 100 ft. exerts a tremendous pres- 
sure (and stem) against the rest. And 
the longer the shot, the greater the 
accumulation of pressure, the more ef- 
fective the shot—and the more effec- 
tively the well clears itself. Because of 
the enormous cumulative pressure, ex- 
erted parallel to the bedding planes, 
and the advancing nature of the explo- 
sion, it is doubtful whether a hori- 
zontally shot well will ever be bridged 
over by the shot. 

In following the radial pattern to 
develop the entire property, it became 
necessary to close-in the outcrop well 
and drill two radial horizontal wells 
through the shot area. It was then that 
the full lateral effect of the explosion 
was discovered. All circulation water 
was lost 45 ft. from the shot well— 
on both sides. For 40 ft. on each side, 
core recovery was only 25 percent, and 
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Showing the hook-up in the work chamber for pumping horizontal wells. The flow 
line is a header connected to the casing. Flow is by gravity to the reciprocating 
pump, which pumps the fluid to the separator tank on the surface 
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Examining bedding planes of forma- 
tions exposed in wall of work chamber 
(before being lined with concrete) 
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the core was in short biscuits—instead 
of the usual 30- to 50-ft. lengths that 
represented 100 percent core recovery. 
As this happened in both transverse 
holes, it may be assumed that the rock 
was shattered laterally and vertically 
for a width of 75 to 80 ft. All this 
with a shot only 2'4-in. in diameter. 


Sanding-Up 


In vertical wells, any sand, sediment, 
or parafhin that occurs must fall to the 
bottom of the well and pile up against 
the sand face, to retard the flow of oil; 
but in a horizontal well most of the 
loose material and paraffin are carried 
out by the stream, and that which is 
not, simply lies along the side of the 
hole, with practically no effect on pro- 
duction. To date, no piece of rock 
larger than a pinhead has been discov- 
ered in the shot hole, and the tools run 
freely to the far end. 


Length of Wells 


Insofar as controlling the elevation 
and direction of the horizontal hole is 
concerned, this may be done easily at 
any depth. The limit of possible length 
may be determined by the strength of 
the drilling machine. Forty hp. is suf- 
ficient for 2500-ft. lengths. At pres- 
ent, in an average oil sand, the prac- 
tical limit may be considered as 3000 
to 3500 ft.; in a coal seam (to degas- 
ify the coal) where friction is much 
less, a length of 5000 ft. would not 
offer difficulties. If the wells are from 
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3000 to 3500 ft. long, from 800 to 
1000 acres may be worked from one 
shaft. Twenty-four to 30 of such wells 
would expose from 72,000 to 105,000 
ft. of producing sand—the equivalent 
of 3000 to 5000 vertical wells in a 
sand 20 ft. thick—something hereto- 
fore unheard of or undreamed of in 
the business of producing oil. Of course 
only experience will indicate the num- 
ber and length of wells most profitable 
to drill in one operation. 

Warming Up the Oil 

When a vacuum of 22 points was 
pulled on the old outcrop well (after 
it had been shot), the temperature of 
the oil produced dropped from 53°F. 
(earth temperature there) to 46°F. 
Obviously, this must also occur when 
a high vacuum is pulled on vertical 
wells. Such an effect not only increases 
the viscosity and reduces the gravity 
of the oil, but hastens the deposition 
of paraffin. 

One experiment recommended for 
further trial is the injection of hot gas 
at the sand face—in the mouth of a 
horizontal well. Previous attempts to 
apply heat to a producing sand have 
failed, partly because of barren rock 
that must be heated up before heat 
reaches the oil sand. In the old outcrop 
well, hot gas was injected under 10-lb. 
pressure for 7 hr., and then the well 
was closed. The next day the first gas 
recovered from the well had a tempera- 
ture of 81°F. The well was produced 
daily—until at the end of the week 
the oil recovered still had a tempera- 
ture of 57°F. In a shaft operation, after 
alternate wells have been converted to 
pressure wells, the pressure medium 
could easily be warmed before injec- 
tion. Because of the great exposure of 
sand, it is probable that a pressure of 
about 30 Ib. per sq. in. would suffice, 
but of course more experience is 
needed. 


The Shaft 


In Pennsylvania grade fields, engi- 
neers believe that shafts for horizontal 
wells may profitably be sunk to depths 
of 2000 ft., but there are many suit- 
able fields available less than 1000 ft. 
deep. On work now under considera- 
tion, turnkey bids have been made at 
$55 to $75 per linear ft. for shafts 400 
ft. deep, 8 ft. in diameter in the clear 
(or 8 ft. by 10 ft. rectangular) lined 
with concrete 1 ft. thick. The circular 
work chamber in the sand is also lined 
and floored with concrete. Bids for ex- 
cavating the chamber approximate $5 
per cu. yd.; placing the concrete costs 
$25 to $35 per yard. Pipes cast in the 
concrete shaft walls serve as conduits 
for air, gas, oil, water, electrical cables, 
and wires. 


Costs 
Assuming a depth of 400 ft., the 
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cost estimate of the shaft is about $25,- 
000; work chamber, hoist, cage, fans, 
and pump, $15,000; drilling rig, tools, 
and other equipment, $15,000. Thus 
the bare cost of getting ready to drill 
is $55,000. Add 10 percent, and if the 
area to be worked is 800 acres, this pre- 
drilling cost is less than $80 per acre. 
For the moment assume that drilling 





a -~ 


Oil flowing from 3-in. casing of a hori- 

zontal well. Core analyses had shown 

a sand saturation of only 15 percent 
at this location 
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will cost $1 per ft.; then the first pair 
of 3000-ft. wells would cost $6000. 
Total cost of shaft, equipment, and 
two wells, $66,500. In round figures, 
say $75,000, which includes $13,500 
for emergencies, engineering, and over- 
head. 

If physical conditions have recom- 
mended the location, it may be expect- 
ed that each 100 ft. of hole will pro- 
duce ;y bbl. of oil per hr., or 11% bbl. 
per day. This amounts to 90 bbl. daily 
for the two wells. This estimate as- 
sumes that the rock pressure is 20 oz. 
— if it is more than 2 Ib. per sq. in., a 
larger production might be expected. 
With oil at present prices, production 
should pay for complete development 
of the property. Total capital ad- 
vanced should be well under $100,000. 

The cost of pumping fluid from the 
shaft will be less than 1 cent per bbl. 
From a property worthy of devel- 
opment in this fashion, a recovery of 
5000 to 8000 bbl. per acre should be 
expected. It would be difficult to fore- 
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see an overall development and pro- 
duction cost as high as 50 cents per 
bbl., even in the thin and tight sands 
of the eastern fields. If labor is to be a 
problem in the future, it should be 
borne in mind that the operation of 
horizontal wells requires about one- 
fourth the number of men necessary 
to operate the same property when 
produced by vertical wells. 


Degasification of Coal 


The fire damp in coal mines is only 
natural gas (methane) with a heat 
value of approximately 1000 B.t.u. 
This gas is held in the coal body itself 
by intermolecular sorption—in a very 
unstable equilibrium. It may be released 
and recovered by a partial vacuum, 
which may be applied to the virgin coal 
through long horizontal holes into the 
seam—from used or unused mine 
workings. Some coals in Ohio, Pennsyl- 
vania, and West Virginia contain as 
much as 300 to 2000 cu. ft. of free, 
sorbed methane per ton of coal in place. 
One seam is known to contain 22,000,- 
000 cu. ft. per acre, most of which can 
be recovered for less than one-fourth 
the cost of piping gas from Texas. The 
coal mines of this country are now 
wasting in the air of ventilation about 
500 million cu. ft. of methane gas each 
24 hours. In the degasification of un- 
mined coal, three important results are 
attainable: a profit on the gas recov- 
ered, reduced ventilating costs in fu- 
ture mining operations, and greatly re- 
duced hazards to miners. 


Horizontal Water Wells 


The widest application of the hori- 
zontal well idea is now being made in 
the production of ground water from 
beds of sand and gravel. Approximately 
15,000 ft. of 8-in. horizontal water 
wells have been installed, one installa- 
tion alone having produced 15 million 
gal. of water daily for the last 4 years. 
The underlying principle is always the 
same—the exposure of the largest pos- 
sible area of producing formation. 


Conclusion 


The subject of drilling and operating 
horizontal wells is so new and so broad 
that in this article it has been possible 
to touch upon only a few of the high- 
lights. A geologic treatise on the rev- 
elations of the horizontal cores taken 
would fill a volume. The explosives en- 
gineer could write a book on the effects 
of horizontal shots. The production en- 
gineer would find one volume too small 
to cover producing and repressuring 
horizontal wells. If this development 
is to follow the precedent set by verti- 
cal drilling, new books will be required 
every few years—and past experience 
may be only the beginning of an en- 
tirely new technique in the business of 
producing oil. 














aiek a 








AT STILL LOWER COST 


Is Latest FLUPACO Development 


There’s no longer any need to over-spend on pump maintenance for many of your 
production jobs! TWO new Flupaco Pumps—the “Flu-Ring” and “Flu-Cup” Pumps—make 
new savings possible under a wide range of well conditions. While not designed to replace 
metal-to-metal types in difficult fields, these low-priced pumps should have your first con- 


sideration wherever low initial cost and easy upkeep are essential to efficient production. 
Here’s why... 





LATEST CONSTRUCTION = Hardened and Polished barrels on these new pumps 


are the oustanding development and will measure up to the high quality standards of the 
Fluid Packed line. Although wider tolerances are allowed by the industry in the barrels 
of these pumps, over the metal-to-metal types, Flupaco Barrels will be found to require no 
more than 50% of tolerances allowed for cup and ring types. Plungers on these pumps 
also have important construction features. The “Flu-Ring” incorporates special Flupaco- 
made composition rings, spaced on the plunger by metal spacers which shoulder together 
as one rigid unit. Because the composition rings expand slightly and seal against the pump 
barrel, the ‘’Flu-Ring’” has proved highly efficient where water volume is a problem. 

The “Flu-Cup” Pump is similar to the “Flu-Ring” in construction, and operation, but has 
cups which expand under fluid pressure, sealing against the wall of the barrel. 








SMOOTH PERFORMANCE All machined parts in both pumps are centerless 


ground then filed, gauged and completely protected against rust caused by handling. 
With these new lower-priced pumps, expert workmanship, perfect plunger fit and true 
barrel alignment insure smooth performance, less down-time, less maintenance. 


Flupaco ‘’Flu-Ring” and ‘’Flu-Cup”’ Pumps are available for top or bottom 
anchoring and in stationary or traveling barrel types. Your Fluid Packed 
representative has all the details. See him todayor write us direct! 
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A cub reporter frequently repri- 
manded for relating too many details 
and warned to be brief, sent in the 
following: 

Last night Sir Dwight Hopeless, a 
guest at Lady Panmore’s ball, com- 
plained of feeling ill, took a drink, his 
hat, his coat, his departure, no notice 
of his friends, a taxi, a pistol from his 
pocket, and finally his life. Nice chap. 
Regrets. 

¢. &t. # 

If all the girls in the world that 
didn’t neck were gathered in one room, 
what would we do with her? 

, 47 7 
Discipline 

A slightly inebriated man_ finally 
found the keyhole and stamped into 
the house, where he stumbled around 
looking for the lights. 

Voice from upstairs: “That you, 
Henry?” No answer. A big crash of 
glass. ““Henry! What in the world are 
you doing? 

“Teaching your goldfish not to bark 
at me!” 

‘£2 

“T guess I'll cut in on this dance,” 
said the surgeon, as he chloroformed 
the St. Vitus patient. 

4, of 


1 

They laughed when I came in with 
shorts on, but when I sat down they 
split. 
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Airman (after landing in a tree): 
I was trying to make a new record. 

Farmer: You did. You’re the first 
man to climb down that tree before 
climbing up it. 

yor? 

Everything was in readiness for the 
marriage ceremony, and both groom 
and best man had arrived at the church 
in plenty of time. The former, how- 
ever, Was uneasy. 

“What’s worryin’ ye, Tamson?” 
asked the best man, tiptoeing up the 
aisle. ‘‘Ha’e ye lost the ring?” 

The other gazed at his friend’s im- 
maculate attire and general air of gay 
bachelordom. Then he heaved a woe- 
ful sigh. 

“Na,” he answered rather despon- 
dently; “the ring’s safe enough, man, 
but I’ve lost ma wild enthusiasm.” 

qo4n4 

Two men were discussing the pov- 
erty of the grass crop due to the dry 
weather, 

“Mine was so short it was hardly 
worth cutting,” said one. 

“Short!” said the other. “Did you 
see mine? I had to lather it to mow it.” 


, 
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We know a girl who went with a 
writer—and he got some novel ideas. 
147 

Divorce is a hash made up of do- 
mestic scraps. 

yor f 

A very particular housekeeper was 
having her bedroom painted. Wishing 
to learn what progress the painter was 
making she crept to the bottom of the 
stairs and listened. Not a sound reached 
her ears. 

She: Painter, are you working? 

Painter: Yes, ma’am. 

She: I can’t hear you making a 
sound. 

Painter: Perhaps not, ma’am; I ain’t 
putting the paint on with a hammer. 
yor 7 

Mother: Quiet, dear, the sandman is 
coming. 

Modern Child: O.K., Mom, I won’t 
tell Pop. 

4,4 

“Now, Bobby,” the teacher said, 
“tell me where the elephant is found.” 

The boy hesitated for a moment, 
then his face lit up. 

“The elephant,” he said, “is such a 
large animal it is scarcely ever lost.” 
4,47 

Real Estate Salesman: Yes, sir, this 
building is absolutely without a flaw. 
Southern Gentleman: My gawd, suh, 
what does yo’ walk on? 
ae 
Teacher: Were you copying his 
paper? 
Student: No, sir, I was only looking 
to see if he had mine right. 
Se 
Sergeant: Where is the balance of 
your rifle? 
Rookie: This is all they gave me. 
yor 
“Wish we had a fifth for bridge.” 
“You don’t need a fifth for bridge, 
you dope.” 
“Make it a pint, then.” 
yor? 
Salesman: 1 sell underthings to nu- 
dist colonies. 
Farmer’s Daughter: What kind of 
underthings do nudists need? 
Salesman: Cushions. 
yyy 
“How’s your companionate marriage 
coming on?” 
“Not so good. I lost my wife’s ad- 
dress.” 
,rf 
Prof: The examination papers are in 
the hands of the printer. Now, are 
there any questions anyone has to ask? 
Student: Who is the printer? 


THE 


“I hear you and the leading lady 
are on the outs.” 

Electrician: “Yeah, it was one of 
those quick-change scenes with the 
stage all dark. She asked for her tights 
and I thought she said lights.” 

yore 

“TI can let you have a cot in the 
ballroom,” said the clerk, “but there js 
a lady in the opposite corner. If you 
don’t make any noise she’ll be none 
the wiser.” 

“Fine,” said the tired man, and into 
the ballroom he went. 

Five minutes later he came running 
out to the clerk. 

“Say,” he cried, “that woman in 
there is dead!” 

“Sure,” was the answer, “but how 
did you find out?” 

yorg74 

A nice girl shouldn’t hold a young 
man’s hand. 

A nice girl has to. 

,r7 

“Why, Maggie, ah thought yo’all was 
on youah honeymoon. Wasn’t yo’ mar- 
ried, honeychile?” 

“Yes, ah was married all right, but 
Gawge wanted to go to Memphis and 
ah been there befo’ so ah let mah 
sister go in mah place.” 

A y 5 

“Porter, get me another glass of ice 
water.” 

“Sorry, suh, but ef I takes any more 
ice, dat corpse in de baggage car ain’t 
goin’ to keep.” 

yr? 

She: How do you like my new eve- 
ning dress? 

He: I can’t tell until you get up 
from the table. 

4onry7 
Overheard in London 

“Duchess, in spite of the present 
European conflict, I think I'll remain 
over indefinitely. These blackouts are 
all right.” 


i sf y 


“You are an apt boy. Is your sister 
apt, too?” 

“Yeah, if she gets the chance, she’s 
apt to.” 

,or74 

“IT was out with a nurse last night.” 

“Well, cheer up, maybe your mother 
will let you go out without one next 
time.” 

yore 
Courtroom Scene 

“Judge, I want a divorce. Her father 
didn’t have any shells for that shot- 
gun.” 

re? 

Then there is the story about the 
man who, on his first visit to the bank, 
was asked to indorse his check, and 
wrote: 

“T heartily indorse this check.” 
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IERE'S THE BUGABOO OF 
JCCESSFUL CEMENT JOBS 






.-. and you can't get rid of him by merely saying 
“scram.” But you can reduce him to about this 
size foe, by using Baker Cement Wash-Down 
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‘anv, downward as well as upward 
J/4 Whirling action afforded by this 


equipment provides the best 
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| BAKER 
ey CEMENT 
A Wash-Down 
~~ WHIRLER 
Float Shoe 


Product No. 120 


It Provides... 


(1) Safe Guiding and Floating 
(2) Efficient Washing Action 


(3) Positive Acting BALL-TYPE 
Back-Pressure Valve 


(4) Cementing Efficiency 
(5) Easy Drillability 

















BAKER 
CEMENT GUID- 
ING, FLOATING, 
CEMENTING 
EQUIPMENT 
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ry Whirler Equipment. The definite 


possible opportunity of a more nearly complete 
encasement of the pipe at the critical point, the shoe 
joint. with a uniform body of cement, thus reducing the 
hazard of channeling to a minimum. 


The efficiency of Baker Cement Wash-Down Whirler 
Equipment. which was introduced and developed by 
Baker engineers, has been demonstrated in thousands of 
successful cement jobs. And it is generally acknowledged 
today as being the most efficient type of cementing unit 
available. 


The Baker Wash-Down Whirler Principle is available in 
several types of units ... a Baker Cement Wash-Down 
Whirler Float Shoe: a Baker Cement Wash-Down Whirler 
Guide Shoe; and a Baker Cement Float Collar in combina- 
tion with either type of Whirler Shoe. 


For detailed information, refer to page 222 of the 194] 
Composite Catalog, or get in touch with your nearest 
Baker office or field representative. 


BAKER Git TGGLS. inc. 
Main Office and Factory: 8000 So. Boyle Avenue 
P. O. Box 127, Vernon Station, Los Angeles, California 


Central Division Office and Factory: 6023 Navigation Boulevard 
P.O. Box 3048, Houston, Texas 


Export Sales Office: 19 Rector Street, New York, N. Y. 














WITH MEN 


Running Tour 


IN THE INDUSTRY 





R. C. STAMETS, one of the best- 
known oilfield equipment dealers in 
Oklahoma, died July 24 in a Tulsa, 
Oklahoma, hospital following an oper- 
ation. Fifty-three years old, Stamets re- 
sided at 1389 East Twenty-sixth Street 
in Tulsa. He is survived by a brother, 
two sisters, two sons, and a daughter. 

Business associates of Stamets re- 
ported that he had been in the supply 
business from 35 to 38 years, begin- 
ning with the National Tube Com- 
pany in Pittsburgh, Pennsylvania, 
while still in his teens. He became asso- 
ciated with the Oil Well Supply Com- 
pany in 1918 in Pittsburgh and went 
to Tulsa in 1930. He transferred’ to 
Dallas, Texas, when the main office 
was moved there and returned to Tul- 
sa about four years ago. 

o-_ S> — 7 

PauL GRIFFIN, vice-president and 
treasurer of the Oklahoma Pipe Line 
Company, Tulsa, Oklahoma, has been 
elected president of the company to 
succeed W. R. FINNEY, resigned. Fin- 
ney transferred to New York head- 
quarters of the parent company, the 
Standard Oil Company of New Jersey, 
in 1939. Important duties there made 
it advisable to relieve him as head of 
the pipe line company. BRUCE RAMSEY 
was elected vice-president by the di- 
rectors to fill the vacancy left by 
Griffin, however, Griffin will continue 
to act as treasurer. Ramsey was a di- 
rector and general superintendent of 
the company before his promotion. 

<> 2 


O. C. MUELLER, of the B. F. Good- 
rich Company, has been transferred as 
sales representative from Cincinnati, 
Ohio, to Pittsburgh, Pennsylvania. He 
is succeeded at Cincinnati by A. C. 
Lutz. J. M. Cooney is transferred 
from Cincinnati to Dayton, Ohio. B. E. 
SiLvER, formerly with the manufac- 
turers’ sales department in Washing- 
ton, joins the hose sales department at 
principal company headquarters in 
Akron, Ohio, and J. V. Powers, sales 
correspondent in the New York dis- 
trict office, becomes field representa- 
tive of the district with Albany head- 
quarters. 

<> 

L. A. Toone, general manager of 
the Sarawak Oilfields, Ltd., in Miri, 
Sarawak, is now in the United States 
for a short business visit. 


, 


134 


C. W. CHRISTENSEN, assistant gen- 
eral manager of sales of the Rubber 
Service Department of Monsanto 
Chemical Company, has been promot- 
ed to general manager of sales. JAMES 
F. Hanp, Rubber Sales Service Depart- 
ment, succeeds Christensen. Dr. CAMP- 
BELL RoGERs MCCULLOUGH, research 
staff of the phosphate division of Mon- 
santo, has been transferred to the cen- 
tral research department. Formerly lo- 
cated in Anniston, Alabama, McCul- 
lough’s new location will be Dayton, 
Ohio. 

- <> _ 

Harvey W. GILBERT, Harvey W. 
Gilbert Petroleum Company, left re- 
cently on a tour to inspect Permian 
Basin and East Texas interests of his 
company and then continued to Wash- 
ington, D. C., in the interest of a new 
airport in his capacity as chairman of 
the Beaumont-Port Arthur, Texas, In- 


dustrial Commission. 
-— 


GorDON W. SwWINNEY, former stu- 
dent at Kansas University, Lawrence, 
Kansas, has been employed as appren- 
tice petroleum engineer by Phillips Pe- 
troleum Company, at Fairfax, Okla- 


homa. 
<> 


SENOR Paut ZuME zu R, president 
of Yacimientos Petroliferos Fiscales Bo- 
livianos, the Bolivian government oil 
company; Ira King, his assistant and 
production superintendent, and Douc- 
ALD MacDouGaLb, warehouse superin- 
tendent of the Mene Grande Oil Com- 
pany at Cabimas, Venezuela, were 
guests of the Houston Chapter of No- 
mads at a recent luncheon at the Hous- 


ton Club. 
<> 


JoHN E. SERGEANT resigned from 
the Skelly Oil Company, Tulsa, Okla- 
homa, effective July 31, to accept a 
position in the civil engineering depart- 
ment of Magnolia Petroleum Company 
at Dallas, Texas. 

—* 

FRANK J. GARDNER, staff geologist 
for Rinehart Oil News Company, 
Houston, Texas, has been awarded the 
Joseph S. Cullinan scholarship in pe- 
troleum geology founded by Will C. 
Hogg, former governor of Texas, in 
honor of Cullinan. The scholarship is 
the highest any college or university in 
Texas can presént to a student in pe- 
troleum and is made every two years. 
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Pau T. GrarF has joined the staff 
of The Foxboro Company as a sales 
engineer, specializing in the promotion 
of the company’s control instrumenta- 
tion. He will be located at the com- 


, ss 
pany’s main office in Foxboro, Mass, 
—> 


FRANK BROWN, export representa- 
tive, New York, New York, and Mrs. 
Brown, left La Guardia field by plane 
August 1 for South America. They 
will make their entire trip by plane 
and visit Colombia, Trinidad, and Ven- 
ezucla, being gone about 60 days. 

-_ <> = 


R. W. Leswie is the new manager of 
refinery operations for Wasatch Oil 
Refining Company and the Idaho Re- 
fining Company, Salt Lake City and 
Pocatello, Idaho, respectively. Leslie 
was formerly with Skelly Oil Com- 
pany, Eldorado, Kansas. 

<> — 

Frep E. Cooper, president, Fred E. 

Cooper Company, Tulsa, Oklahoma, is 


touring the California oil fields. 
natalia 


R. B. ALiLport, Tulsa, Oklahoma, 
has been named manager of the Fort 
Worth, Texas, office of CHESTER IMEs, 
Tulsa oil operator. 

- <> 7 

H. H. West, vice-president of the 
Mountain Fuel Supply Company, as- 
sistant secretary of the Rock River Pe- 
troleum Company and the Ohio-Mex- 
ico Oil Corporation, has been made as- 
sistant to the president of the Ohio Oil 
Company. 

niesiiemiste 

H. K. Browning has transferred his 
office from Tulsa to Oklahoma City, 
Oklahoma. He is division sales mana- 
ger, Mid-Continent Division, for Kobe 


Incorporated. 
> 


DonavLp D. WILLIAMSON, now dis- 
trict engineer of the Asphalt Institute, 
became consulting engineer August 
1 for the Talco Asphalt and Refining 
Company of Mount Pleasant and Dal- 
las, Texas. The announcement was 
made by Capt. J. F. Lucey, Talco 
president. 

<> 

S. W. BREEDING, Dallas, Texas, oil 
broker, has been named director of the 
gas utilities divisions by the Texas 
Railroad Commission. CLINTON Ows- 
LEY has been acting director of the di- 
vision and has been transferred to di- 
rector of production, accounting, and 
oil statistics. C. F. PeTET, secretary of 
the commission, has been transferred 
to the post of inspector and operating 
service expert. TED READ, commission 
office employee, will fill the vacancy 
left by Petet. Dave HENDERSON has 
been made acting chief valuation ac- 
countant in the gas utilities division 
and W. W. Gist of Winnsboro has 
been appointed senior accountant of 
the commission. 














a need only to see the FM “ZC” Pumping 
Engine on the job and talk to the owner to 
learn the efficient way it handles any pumping 
problem—at unbelievably low operating costs. 

The smooth, steady power averaged by the 
extra-heavy flywheels levels off the cyclical load 
demand. The automatic intake valve safely 
limits power output. The one-way breather 
seals the crankcase and keeps oil clean. 

These are a few of the things you will learn 
when you see the FM “ZC” Pumping Engine 





on the job. There are four sizes to meet your 
various requirements ...each of them will give 
you the same service that brings satisfaction to 
your neighbor. 


= 
THE CONTINENTAL SUPPLY COMPANY 


General Offices: DALLAS, TEXAS 
Foreign Sales Subsidiary 
CONTINENTAL EMSCO COMPANY, Inc. 
30 Rockefeller Plaza New York City, N. Y. 


Representatives 


LONDON MARACAIBO BUENOS AIRES 


TRINIDAD 





"SERVING THE OIL AND GAS INDUSTRIES" . 

















GeorcE B. Ewina, Jr., has joined 
the staff of sales engineers attached to 
the Houston, Texas, office of The Fox- 
boro Company. Ewing has had wide 
industrial experience in the machine 
and tool-making industries and in pe- 
troleum refining operations. 
<> —— 


M. J. WittiaMs, Eastman Oil Well 
Surveying Company, has been trans- 
ferred from the Oklahoma City, Okla- 
homa, Division office and appointed 
chief engineer of the Casper, Wyo- 
ming, office of the Rocky Mountain 
Division. 

ean 

MILLIARD J. Correy was buried 
Tuesday, July 22, in San Antonio, 
Texas. A well-known oil operator of 
South Texas, Coffey had formerly 
been connected with MONTE WaRNER, 
Dallas, Texas, oilman. He went to 
Texas in 1926 from his native state of 
Wyoming after serving as state oil and 
gas commissioner after his graduation 
from the University of Wyoming. 

—_— - 

J. R. McCHEsNEY is now gas super- 
intendent and stationed in the Tulsa, 
Oklahoma, office for the Pure Oil 
Company. He was formerly a foreman 
in the Nowata district for the com- 
pany. 

‘aiadllhaciosei 

JouN F. Camp, South Texas oilman 
of San Antonio, started the movement 
“Oil for Britain”, in which each oil 
producer in Texas donated one day’s 
production to Britain. Camp put the 
plan into action by a personal gift of 


5000 bbl. 
— 


ALBERT ROTHROCKE, superintend- 
ent of Colombian Petroleum Company 
at Barco, South America, and J. D. 
VANDERBERG, of Shell Oil Company, 
were guests of the Houston Chapter 
of Nomads at a luncheon at the Hous- 
ton Club July 30. 

—_ <> — 

Dr. Rosert E. Witson, petroleum 
adviser to the Office of Production 
Management at Washington, D. C., 
resigned August 1. After a vacation he 
will resume his post as president of the 
Pan-American Refining Corporation, 
New York, New York. The position 
vacated by Dr. Wilson will be filled 
by Dr. W. G. WuHitman, professor of 
chemical engineering, Massachusetts 
Institute of Technology, who recently 
joined the staff of the petroleum ad- 
viser. Wilson has served since June 20, 
1940. 

<> 

R. C. ALDEN, director of research 
of Phillips Petroleum Company, Bar- 
tlesville, Oklahoma, was guest com- 
mentator at the monthly review of the 
oil news by oil writers of Tulsa, Okla- 
homa, over radio station KTUL this 
month. 
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ARTHUR V. BouRQUE has been in 
Tulsa preparing to move to Chicago 
to assume his duties as manager of the 
Tank Car Service Committee, created 
to direct the movement of tank cars 
under the national defense program. 
Bourque, formerly secretary-manager 
of the Western Petroleum Refiners As- 
sociation, also was previously with 
the National Gasoline Association of 
America. G. E. Everett will be as- 
sistant to Bourque in the tank car of- 
fice in Chicago. He was assistant secre- 
tary of W. P. R. A. and later was with 
the American Petroleum Institute. 

ome, <> oa 

C. M. Bryson has resigned as super- 
intendent of the Illinois division of the 
Toronto Pipe Line Company with of- 
fice at Graysville, Illinois. Toronto is 
an affiliate of the British American Oil 
Producing Company. 

—_— <> - 

W. C. WHALEY, vice-president of 
the Barnsdall Oil Company, was elected 
president of the California Petroleum 
Safety Board at its annual meeting. 
He succeeds L. A. CRANSON, vice- 
president of Honolulu Oil Corpora- 
tion, who, although his term expired, 
will continue to serve the Safety Board 
as a vice-president. In addition to 
Cranson, L. L. AuBEert, Bankline Oil 
Company, and A. S. Hayes, Bell and 
Loffland Drilling Company, were 
elected at the same time. With Whaley, 
the three vice-presidents and the treas- 
urer, R. W. Metcatr, Signal Oil 
Company, constitute the board’s ex- 
ecutive committee. 

- <> — 

BuRDETTE BLUE resigned as presi- 
dent of Indian Territory Illuminating 
Oil Company when that company was 
taken over by Cities Service Oil Com- 
pany. Blue has moved to Tulsa, Okla- 
homa, from Bartlesville and will en- 
gage in the general practice of law 
from the offices of the firm of Ram- 
sey, Martin and Logan in the National 
Bank of Tulsa Building. He will not 
be a partner in the firm and will act 
in an advisory capacity to various 
Cities Service Oil Company interests 
in addition to conducting his general 
practice. Blue had been with I. T. I. O. 
for 25 years. He had been president 
since 1935. R. L. Morton, I. T. I. O. 
vice-president, was elected a director 
and vice-president of Cities Service. 

Other action taken by the board of 
directors of Cities Service included 
election of A. W. Amprose, director 
and vice-president of Cities Service, to 
executive vice-president; L. A. Lynp 
was made a director and assistant treas- 
urer; T. P. STEEPER, Cities Service, 
was elected a vice-president; M. A. 
WILson, Cities Service, and E. B. 
EMENHISER, I. Ts. I. O., were named 
assistant secretaries of Cities Service. 


J. Cooke Witson, who has been in 
the oil business since 1901 in Beau- 
mont, Texas, has been named general 
chairman for the Spindletop anniver- 
sary convention of the Texas Mid- 
Continent Oil and Gas Association, to 
be held at Beaumont October 9, 10 
and 11. E. W. Gitpart is vice-presi- 
dent and BRYAN McApDams, secretary. 
Subcommittee heads are W. C. Tyr- 
RELL, T. R. SHUMATE, JOHN YW, 
Newton, W. W. LeacH, WaLter 
Casrty, Scott W. Myers, CLARENCE 
DeBusk and Kart D. ScHwartTz. 
These chairmen will be members of 
the executive committee, which also 
will include GEorGE C. Morris, Cuit- 
TON O'BRIEN, F. P. Dopce, Mixer 
WELSH, and C. R. STEVENSON. 

—> 

Dorsey Hacer and L. C. Ewine, 
Centralia, Illinois, have taken over 
the Jarrell Process, patent number 
2228629, for the processing of oil 
wells by the use of chemicals, for the 
state of Iilinois under the name of 
Kem-I-Kar, Ltp., of Illinois. Hager 
will have charge of engineering and 
Ewing of sales. 

——_ <> -— 


Juuian B. Wiruis, formerly petro- 
leum engineer with the Sinclair Refin- 
ing Company, East Chicago, Indiana, 
has been drafted into the army and is 
now taking basic infantry training at 
65th training base, Camp Wolters, 
Texas. 

<> 

Gay Carro.i, Humble Oil and Re- 
fining Company comptroller, is the 
newly elected president of the recently 
chartered Houston, Texas, chapter of 
the Controllers’ Institute of Amer- 
ica. Others named to office include 
JoHN Broperick, Angelina Building 
Materials Company, Lufkin, Texas, 
and N. V. Truty, comptroller of 
Humble Pipe Line Company, Houston, 
vice-presidents; H. W. Brown, Kelly 
Manufacturing Company, Houston, 
secretary-treasurer. 

— << a 


RoBERT THoMaAs Hii, 82, died 
July 27. He was one of the great fig- 
ures in the geological profession. Hill 
worked out the fundamentals of Texas 
Cretaceous geology, and his work on 
antillean geology is still considered the 
best on that subject. 

—<> 


RusseELt G. Davis has received ap- 
pointment as manager of the commer- 
cial gear plant at 5301 South West- 
ern Boulevard, Chicago, Illinois, of 
Foote Bros. Gear and Machine Cor- 
poration. The announcement was made 
by W. A. Barr, president and general 
manager. Davis has a background of 
20 years service with the Chain Belt 
Company of Milwaukee, Wisconsin. 
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THESE DETERMINATIONS ARE 
QUICKLY AND EASILY MADE 
WITH SIMPLIFIED BAROID 
MUD TESTING EQUIPMENT 











Knowing the characteristics of the drill- 
ing mud enables the operator to make 
suitable changes if necessary or keep 
the mud in its present condition. Careful 
check must be kept of all the character- 
istics of the mud. This knowledge may 
prevent serious drilling difficulties. 
Entrained gas will cause a lowering of 
the weight. If caught in time, a blowout 
may be prevented. Shale may thicken 
the mud unduly. More weight may be 
needed to hold back caving formations. 
Salt or salt water, gypsum or anhydrite 
drilled up by the bit, may cause a rise in pH with PATENT LICENSES, unrestricted as to sources of supply of materials but on royalty 
resulting flocculation of the mud. High water loss bases, will be granted to responsible oil companies and operators to practice the 
may cause caving of the hole. Too much sand or a inventions of any and! or all of Sane States send — yet ap epi 
thick mud cake may cause stuck tools and bit. Gel tig et begun few egy chosing ne ene 
strength must be maintained at a suitable point 
to bring up cuttings, but not too high to drop them 


in the ditch. BAROID SALES DIVISION | 


These determinations are quickly and easily made 
with the simplified Baroid Mud Testing Equipment NATIONAL LEAD COMPANY 


shown here. Full particulars and prices on request. BAROID SALES OFFICES: HOUSTON » LOS ANGELES « TULSA 

















ID PRODUCTS: BAROID AND COLOX, AQUAGEL, FIBROTEX, BAROCO, STABILITE, AQUAGEL-CEMENT, SMEI 
ZEOGEL, IMPERMEX, MICATEX, TESTING EQUIPMENT, BAROID WELL LOGGING SERVICE 












MACHIN 


Grizzly ""No-Wip" 
Line Saver 





EVERAL improvements in the 
Grizzly “No-Wip” Line Saver re- 
cently have been announced by the 
manufacturer, E. M. Smith Company, 
600-650 South Clarence Street, Los 
Angeles, California. All rubber rollers, 





for example, now are made larger than 
previously, resulting in longer wear, it 
is stated. The cores of these rollers are 
now packed with grease, and are de- 
signed so that lubrication is automatic 
both to shafts and bearings; thus in- 
suring complete freedom of the rollers 
and a free-spinning action at all times 
without necessitating further lubrica- 
tion of any part of the device while in 
service. It is asserted that no lubrica- 
tion, maintenance, or attention is re- 
quired for months at a time. 


The frame has been provided with 
extended “ears” and protective plates 
to prevent the rollers from coming in 
contact with other objects or rolling, 
when the device is lying around or 


being transported from one place to. 


another. The frame also has been made 
heavier and stronger. 


A new method of locking the roll- 
ers in position is provided by a cap 
that fits snugly over a boss that is an 
integral part of the frame and pre- 
vents the roller shaft from becoming 
disengaged even if the nut should be- 
come loose. This method also relieves 
the nut of any strain in holding the 
rollers in place. 

The device is designed to eliminate 
whipping and excessive wear of wire 
lines in oil-field service. It forces the 
line to track perfectly, prevents piling 


, 
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up, simplifies spooling, and saves many 
miles of wire lines every year, it is 
stated. Those interested in further de- 
tails are asked to send for Bulletin No. 
10-OF. 





Plomb Tool Company 
Announces Wheel About 


LOMB TOOL COMPANY an- 
nounces the Wheel About, a mo- 
bile tool cabinet built on the principle 
of the ‘“‘add-a-shelf” book case. It con- 
sists of the Wheel About roller cabi- 
net, on top of which may be mounted, 
by bolts provided for this purpose, the 
master tool chest. 
The assembly permits moving the 
complete tool set from job to job, or 


UIPMENT 


Wider Laminum Shim 
Stock Available 


ARGER one-piece shims now can 
be cut from Laminum shim stock. 
Laminated Shim Company, Inc., Glen- 
brook, Connecticut, releases this an- 
nouncement in connection with the 
new 7-in. usable width of laminated 
shim stock now in production. 

Sheets of Laminum shim stock can 
be supplied to 7-in. by 36-in. dimen- 
sions in addition to the 6-in. by 36-in. 
sheets produced heretofore. Not only 
does the new width permit the com- 
pany to manufacture larger jointless 
shims, but this new size shim stock 
affords the same convenience to pur- 
chasers of Laminum shim stock who 
cut their own shims, it is stated. 

The new sheets are available in over- 
all thickness from 0.006 to 0.125 in. 
All thicknesses may be obtained in all- 
laminated sheets with choice of 0.002- 
or 0.003-in. thick laminations; or vari- 
ous thicknesses may be had partly 
laminated and partly solid. 











removal of either the upper or lower 
tool chest complete for use on outside 
jobs. 

The Wheel About cabinet, mounted 
on four easy-rolling casters, is large 
enough to carry a tote tray, has lock 
and key and door that lifts up and 
slides out of the way. 

The master tool chest has four 
drawers operating on roller slides. The 
top lifts up, and has clips for holding 
speeders. Lock and key are identical 








with the lower unit. Both units are 
round cornered, painted Chinese red. 

Specifications are as follows: Wheel 
About complete, overall cabinet meas- 
urements are 44 in. high by 27 in. 
wide by 17 in. deep; weight, 112 lb. 
Wheel About unit alone, cabinet meas- 
urements 22 in. high by 27 in. wide 
by 16 in. deep; weight, 374% Ib. 
Master tool chest alone, 201% in. high 
by 27 in. wide by 12 in. deep; weight, 
75 |b. 
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How one simple operation 


RENEWS PISTONS 


at a fraction of new piston cost 














xItcosts a lot of hard cash toshut down Wear-Ever Pistons. For one simple op- 
a drilling rig—yet you have to do it eration right at the rig enables you to 
every time your slush pump pistons renew these long-life pistons at only 
need replacement. But if you want to a fraction of original cost! You save 
save real money on slush pump ex- money, because you cut ‘way down 
penses, there’s an easy way to do it! on original piston costs, and reduce 
Use the new improved MacClatchie maintenance costs and down time. 
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Make your next piston installation Wear-Evers. They'll outwear any others. 

a Wear-Evers are available in all sizes from 2°4" to 912” for all pumps and rod 

oe tapers, and in Resistal Rubbers that are recommended for pumping hot fluids, 

* * or for use where oil and gas conditions are present. Order a set today—or 
send for detailed literature describing these new pistons! 


| MacCLATCHIE MANUFACTURING CO. 


COMPTON, CALIFORNIA 


Mid-Continent Distributor: HAKE TOOL COMPANY, Houston, Texas « Rocky Mountain Representative: 
C.E. “BUD” STRONG, Casper, Wyo. + Foreign: GEORGE R. WOODS, 17 Battery Place, New York City 











MACHINERY and EQUIPMENT 





Bettis Heat Exchangers with no return bends to trap scale 
ETTIS heat exchangers are made deposit. Multiple pass circulation and 
entirely of copper and bronze bronze heads allow for maximum heat 
and are so designed to have an unusual transfer. Added to this is the polished 
heat transfer for their size and price, exterior acting as reflective insulation 


according to a recent 
statement by the manu- 
facturer. Type No. 800 
exchanger weighing 80 
lb. has a 500,000 B.t.u. 
transfer with exhaust 
steam at atmosphere. 
Design incorporates 
all smooth surfaces 





Use 
MARTIN PLUNGERS 


To pump a well efficiently and economi- 
cally three problems must be overcome. 
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1. ABRASIVES. 
2. HIGH PRESSURES. 


3. LACK OF LUBRICATION 
(in the case of salt water). 


Martin Plungers solve the first two problems by 
using rubber, because it is the greatest abrasion 
resistant material known, and is water lubricated 
(slippery when wet). The one-piece Martin plunger 
body gives rigid support to the individual com- 
position rings. Longer plungers—with more rings 
—handle increased pressure by keeping the pres- 
sure drop per ring within the allowable amount. 


TECTURE TTT TTT ETT 
DEEDES EDE ORD P DDE PP Re eee es 


The rings are practically surrounded by rigid 
metal, thus limiting the absorption of oil by rubber, 
and reducing rubber deterioration by oil to a negli- Patent 

; No. RE-20574 
gible amount. 


Hundreds of operators are making a handsome profit 
today by using Martin Plungers. 


SOLD ONLY THROUGH SUPPLY STORES 
Write for Illustrated Catalog or See Composite Catalog, Page 1619 


FIELD REPRESENTATIVES: 


Tom Hulett Hugh Robinson 1@) "4 \" N MA RT| i 
El Dorado, Ark. Blackwell, Okla. . 






C. J. Baeten Claude Wilmeth 
Wichita, Kans. Kilgore, Texas 

Lynn C. Holloway F. M. Wilson 
Houston, Texas Wichita Falls, Texas - 

J. Walter Wade J. B. Alexander ll W. Brady St. itty Okla. 
Olney, Ill. Odessa, Texas 




















to prevent heat loss without the ex- 


pense of insulation. 


“Cleanability” is another feature of 
the Bettis heat exchanger. Bettis heat 
exchangers are distributed by Bettis 
Sales Company, Houston, Texas. 





Otis Removable Pressure 


Lock Packer 


PRESSURE lock locking 

device and preset pres- 
sure seal packing elements are 
two new features used for the 
first time in a packer by Otis 
Pressure Control, Inc., Dallas, 
Texas. 

The pressure lock locking 
device consists of only one set 
of slips; however, the con- 
struction is such that a pres- 
sure differential in either di- 
rection across the packer is 
utilized to further lock it in 
place. Consequently, the 
greater the pressure the more 
securely the slips “grip” the 
casing. The slip assembly has 
eight individual slips with a 
combined slip area much 
greater than that of the con- 
ventional packer, therefore, 
the lock is both positive and 
flexible. One of the most im- 
portant features of this lock 
is that neither the weight of 
the tubing string nor a col- 
umn of mud in the casing an- 
nulus is necessary to hold the 
packer against upward thrust; 
consequently, the packer can- 
not blow out of the hole nor 
can the tubing drop should 
the surface connections be- 
come damaged. Furthermore, 
the tubing is always in a free- 
ly suspended position. By far 
the most valuable feature of 
the lock is the ease with 
which it can be released. Aft- 
er the tubing has been pulled 
up a distance of about 3 ft. 
the bypass through the pack- 
er opens. Further upward 
movement of the tubing im- 
parts a jar to the slip mandrel 
causing it to move out of the 
slips and permitting them to 
retract. 

The preset pressure seal 
packing elements are made of 
oil-proof Neoprene molded 
and vulcanized to a steel con- 
nection ring and reinforced 
with a composition fabric 
cup. The O.D. of these ele- 
ments in all cases is approxi- 
mately ;'; in. larger than the 
I.D. of the casing in which 
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they are run; however, they are de- 
signed so that the Neoprene can flow 
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inwardly to eliminate possible wearing 
and tearing. No mechanically applied 
force or pressure differential is neces- 
sary to cause the packing to expand 
and shut-off. Because the natural shape 
of the Neoprene affects the seal and it 
is not necessary to compress the ele- 
ment to cause it to “cold flow,” no un- 
necessary stress and strain are left in 
the present elements. This minimizes 
the vulcanizing of the elements to the 
casing walls. The flexibility of this 
packing is best shown by tests that 
proved they shut-off perfectly against 
pressure ranging from 1 to 7500 lb. 
per sq. in. 

The principal usages of the pressure 
lock packer are (1) to hold a column 
of mud in the casing annulus, (2) for 
two-zone production, (3) to set 300 
ft. to 1000 ft. below surface to pro- 
tect well from flowing wild due to 
damage to surface connections, and 
(4) for two-zone pumping. 





Two-Wheeled Welding 
Machine Trailer 


NEW two-wheeled, light-weight, 

pneumatic-tired trailer for 
mounting arc-welding machines for 
easy, fast portability in shop, yard, or 
on the road, is announced by The 
Lincoln Electric Company, Cleveland, 
Ohio, manufacturers of arc-welding 
equipment. 

Designed for mounting either 
Lincoln SAE 200- to 600-amp. a-c. 
motor-driven or Type SA 200 special 
engine-driven Lincoln arc welders, the 
new unit can be used for road towing 
at speeds to approximately 30 miles 
per hour, can be hitched to a factory 
mule or industrial truck, and is easily 
moved by hand by virtue of the low, 
underslung construction, narrow 31- 
in. tread, and method of balancing. It 
is of arc-welded steel construction 
throughout. 

Mounting is readily accomplished by 
means of four bolts in the frame of 
the trailer that register with holes in 
lugs on the welding machine. 


The combination tow bar and stand- 
ing support has a _ hand-operated 
ratchet arrangement for locking the 
support arm in position. 

The unit measures 66 in. long, 42 
in. wide, 16 in. high (over tires) and 
weighs 282 lb. Tires are 16-in. by 
5.50-in. 4-ply. 





Air Circuit Breaker 
ESIGNED especially for use in 


industrial, central station, or 
power plants where operation under 
repetitive duty cycles is required, a new 
and compact circuit breaker is an- 
nounced by the Westinghouse Elec- 
tric and Manufacturing Company, 


MACHINERY and EQUIPMENT 





East Pittsburgh, Pennsylvania. The 
new type DK breaker is available in 
15,000 and 25,000 amp. interrupting 
capacities in all standard current rat- 
ings from 15 to 600 amp. 





Williams’ Striking Face Box 
“Superrench" 


HE striking face box ‘‘Super- 

rench” is a new pattern recently 
added to the Williams’ line of “Super- 
renches,” and is said to be particularly 
adapted for heavy work in close quar- 
ters where large nuts must be set-up 
tight or “frozen” nuts loosened. The 





offset head provides ample nut clear- 
ance. 

Available in 10 sizes with 12-point 
openings, lyy to 234 in., for U. S. 
standard nuts % to 1% in. The tool 
is drop-forged from chrome-molybde- 





num steel and is properly heat-treated 
to withstand shock loads. The finish 
is in baked, gray enamel overall. The 
manufacturer is J. H. Williams and 
Company, 225 Lafayette Street, New 
York City. 


WE MAY HAVE TO SAY 


@ The Twin Disc Clutch Company is solidly behind the r 


National Defense Program. Priorities are being given the 
E EE 


right-of-way. This, you, as a patriotic citizen will agree, is 


the right attitude to take even though it may mean some 


sacrifice on your part when we have to say “No” to your 


urgent requests for immediate delivery of a new clutch. 


With our greatly increased facilities, a part of our pro- 


duction can be devoted to non-priority business if you, as 


a valued customer, will cooperate by anticipating your 


needs and not asking for an impossible delivery date. 


Through our 28 parts stations, we have been able to 


keep owners of Twin Disc-equipped machines supplied 


with needed parts and we expect to be able to maintain 
this service. Twin Disc CLutcH Company, 1329 Racine 
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Street, Racine, Wisconsin. 


Illustrated: Twin Dise Model E Heavy-Duty 
Clutch (left) and Twin Disc Power Take-off. 
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“Super 7" V-Belt 


LLIS-CHALMERS MANUFAC- 
TURING COMPANY, Mil- 
waukee, Wisconsin, has again made 
fundamental improvements in V-belt 
structure. It announces that all its 
Texrope V-belts are now of the new 
“Super 7” laminated design, based on 
the Vogt formula and abundant field 
experience, to include more strength 
and flexibility, greater service, and 
longer life. 

The cords in the new “Super 7” 
belts are smaller, permitting the use 
of more cords per belt with a result- 
ing greater strength and less stretch, it 


is stated. Each cord is individually im- 
bedded in heat-dissipating rubber to 
reduce internal belt degeneration. 
These belts are made in matched sets 
to assure uniform, smooth running, 
highly efficient drives. Each element 
of the belt is designed to fulfill an 
individual function. The live rubber 
bottom cushion absorbs the ceaseless 
impacts of operation. The central cord 
portion transmits power at the effec- 
tive pitch diameter. The bias cut fabric 
prevents “dishing” and assures trans- 
verse stability. The 2-ply rubber-im- 
pregnated fabric cover prevents de- 
structive agents from reaching the 





detached. 





SAFETY 
Tubing 
Block 





Designed to Insure 
Maximum Satety 


One of the outstanding features of the 
McKissick Floor Block is its SAFETY. The 
guards are so constructed that they do not 
need to be detached for the purpose of 
threading the line. Minimum wear on line 
and sheave is assured due to the use of the 
Universal Adapter which allows plenty of 
side sway. A ball bearing swivel assembly 
permits the block to freely swivel under 
heaviest loads. Safety Floor Blocks are 
available in four sizes with sin- 
gle bearing, and two additional 
sizes with double bearings — 
sheave diameters from 12" to 24”. 


Safety is also a feature of McKissick Tubing 
Blocks. It is permanently guarded—shorter in 
length and is completely constructed of steel. 
The new latch type becket eliminates all possi- 
bility of elevator links or hooks becoming 


To thread this block it is only necessary to 
remove one bolt, which allows guard plate to 
swing. Elevator links or hook may be inserted 
without removing becket from block. These 
blocks are manufactured in an extremely wide 
range of sizes and with any number of sheaves 
desired. Furnished with high load roller bear- 
ings or high speed bronze bushings—also with 
regular latch type becket or universal ball 
bearing swivel becket. 


See Composite Catalog — Page 1652 
for complete description and prices 


MeKISSICK PRODUCTS CORP’N 


EXPORT OFFICE — 149 BROADWAY, NEW YORK CITY 
TULSA, OKLAHOMA 












SAFETY 
Floor 
Block 
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vital belt elements, resulting in a high 
grip coefficient between belt and sheave 
walls. 





Retrievable Drop-In Type ~ 
Back-Pressure Valve 
A BACK-PRESSURE valve that 


can be installed to act as a drill 

pipe float before running the drill 
string, or can be ¢ 2d 
dropped in after 
the pipe is part- 
ly in the hole, 
and can be re- 
moved before 
drilling is be- 
gun, so that the 
fluid passage will 
be open for run- 
ning wire-line 
core barrels and 
other tools, is 
marketed by the 
Hydril Com- 
pany, 714 West 
Olympic Boule- 
vard, Los An- 
geles, California. 

This device, 
designated a Re- 
trievable Drop- 
In Type Back- 
Pressure Valve, 
is designed to 
prevent back Fig.! Fig. 2 
flow through the pipe during running 
and pulling drill pipe, casing, and tub- 
ing when no permanent back-pressure 
valve is desired in the string. 








The equipment consists of a special 
sub, the drop-in valve body, and a re- 
trieving tool. The valve body is shown 
in the sealing position in Fig. 1, the 
retrieving tool in Fig. 2. The sub is 
made-up in the string, usually just 
above the drill collars. When dropped 
down the drill pipe, the valve body 
stops at the slight restriction in the 
lower end of the sub and is automati- 
cally locked in place by a series of balls 
that project into the recess in the bore 
of the sub. Pressure from below against 
the expander squeezes the packer into 
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tight sealing contact, halting upward 
flow of fluid. Downward circulation 
and drainage are permitted by the 
small valve in the nose of the expander. 

To retrieve the valve body, the re- 
trieving tool is attached to a wire line 
below a sinker bar and is run down the 
drill pipe. The retrieving tool forces 
the mandrel downward against the 
spring, allowing the balls to recede into 
the inner groove while the slips engage 
the upper sleeve. The valve body can 
then be withdrawn from the pipe, 
leaving the fluid passage open. 





Low-Voltage Oil-lmmersed 
Starters 


WO new low-voltage oil-im- 

mersed starters, especially designed 
to resist the corrosive fumes commonly 
present in chemical 
plants and refineries, 
have been announced 
by the General Elec- 
tric Company, Sche- 
nectady, New York. 
Designated CR7008 
and CR7006, these 
wall-mounted start- 
ers feature a heavy, 
corrosion-resisting, 
cast-iron head sup- 
porting the mechan- 
ism and oil tank. 
Stainless steel name- 
plates and corrosion-resisting hardware 
further protect them against damage. 
The working parts are enclosed in a 
g'5-in. steel tank. 

Special provision is made in the head 
for simplified installation. Conduit en- 
trance is provided for on the top, bot- 
tom, rear, and sides of the starter, thus 
eliminating right-angle fittings. 

The Type CR7008 is a combination 
starter, combining in a single unit all 
the equipment necessary for control- 
ling and protecting a motor. It in- 
cludes a manually operated circuit 
breaker for short-circuit protection 
and disconnecting, and a magnetic 
starter for push-button control of the 
motor. 

The Type CR7006 is a magnetic 
starter similar to CR7008, except that 
it does not include the manual circuit 
breaker and its operating handle. in 
the cover. It is recommended for use 
where other provision has been made 
for short-circuit protection and dis- 
connecting. 

Both CR7006 and CR7008 starters 
are available in types for use in haz- 
ardous-gas locations. These types are 
provided with extra-deep tanks, and 
connections, terminals, and contact tips 
are at least 6 in. beneath the oil level. 
A bull’s-eye oil-level gauge is provided 
for inspection of the oil level. 
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Flexible Air Hose 


NEW lightweight air hose so 

flexible that the '-in. size can 
be bent to a 3-in. radius without col- 
lapsing or cutting off the air supply 
is announced by The B. F. Goodrich 
Company, Akron, Ohio. 

The hose has been designed so that 
strength and efficiency are combined 
with minimum weight and ease of 
handling and should have particular 
appeal to shop men handling pneu- 
matic tools, the company’s announce- 
ment says. 


Made in a light gray that stands out 


prominently and is easy to see, the new 
hose is stocked in 12- and 34-in. sizes. 
Of two-braid construction, the hose 
can easily withstand working pressures 
of from 80 to 125 Ib., it is stated. 

Compound of the tube is of oil re- 
sistant rubber, with excellent heat re- 
sisting characteristics. The tube does 
not flake or clog tools. Yarn reinforce- 
ment affords a safety factor of more 
than five to one under a working pres- 
sure of 125 lb., whereas the golden ply 
insulation has been especially developed 
to assist in flexibility and resistance to 
kinking. 


Chances are you'll never snag a Chinaman, but 


THE DEEPER 
YOU DRILL... 
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« UNUSUALLY EVEN FEED-OFF, giving better control of braking... 
. HIGHER BRAKING EFFICIENCY, even at extreme high operating 


temperatures... 


1 

2 

3. LONGER LIFE, under any conditions... 

4. LESS RIM SCORING, making drums last longer. 


@ Many producers have adopted J-M 420 as their standard 
lining for deep well drilling. An installation on your own rig 
will convince you of the many advantages of this improved 
lining. For details on J-M 420 and other J-M Friction Materials, 
write Johns-Manville, 22 East 40th Street, New York, N. Y. 


JM Johns-Manville 420 ROTARY LINING 
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Portable Acetylene 
Generator 


A NEW portable acetylene gener- 


ator for use in oxyacetylene 
welding and cutting has been an- 
nounced by The Linde Air Products 
Company, a unit of Union Carbide 
and Carbon Corporation. This gener- 
ator, known as the Oxweld MP-10, 
will deliver 30 cu. ft. of acetylene per 
hour and is suitable for welding metal 
to ¥% in. thick, and for cutting steel 
to 5 in. thick. It is designed for maxi- 
mum portability, from a standpoint 
of weight and height, and can readily 





be moved about the shop or away from 
the shop for outside jobs. The gener- 
ator can be recharged speedily, and is 
simple and easy to operate. 
Generation of acetylene is started, 
set for regular operation, and stopped, 
by rotating the single pair of oper- 
ating handles at the top of the gen- 
erator. Once the operating handles 
have been set, generation of acetylene 
proceeds automatically. The pressure 
of acetylene delivered to the blowpipe 
is controlled by a regulator that forms 
an integral part of the generator, and 
a separate pressure gauge indicates at 





In these days when transportation must sustain in the heavy demands 
of defense and industrial programs, THORNTON Four-Rear-Wheel 
DRIVE is rendering a tremendous service in scores of industries. 
With its application to trucks up to 3-ton rating, it supplies double 
the tractive effort and more than twice the payload capacity. 


This unit is giving vital aidinsolving defense transportation problems. 


Engineered paricularly to meet YOUR requirements, your 
THORNTON-equipped trucks will carry their bigger loads faster, 
more economically and, if necessary, through tougher going. 
“Walking-Beam’” dual suspension reduces shock on load and road. 
Write today for details concerning the application of this unit to 


your own hauling problems. 


THORNTON TANDEM CO. 


8733-8779 GRINNELL AVE. 


DETROIT, MICH. & 


Manufacturers also of the THORNTON automatic-locking DIFFERENTIAL 





“When you need TRACTION you need THORNTON” 
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all times the pressure within the gen- 
erating chamber. 

Other construction features of the 
MP-10 generator include two relief 
valves that automatically vent any ex- 





cessive pressures that should develop 
within the generator or in the delivery 
hose, and a hydraulic back-pressure 
valve that, by providing a water seal 
between the hose and generator, pre- 
vents any reverse flow of gas. 

The carbide hopper holds 15 Ib. of 
14 ND Union Carbide. 





Non-Slip Footwear 


for Oil Industry 
NEW type of footwear with pat- 
ented non-slip sole to halt acci- 
dents has been especially designed for 
the oil industry by United States Rub- 
ber Company. 

Known as the Sperry Top-Sider the 
unusual sole was originated by Paul 
Sperry, an experienced yachtman, to 
insure safe footing on the most dan- 
gerous decks. It is in very wide use 
today in the sailing world. 

On the straight-away this sole is 
perfectly smooth, and being made of 
pure white rubber leaves no mark on 
any surface. In action thousands of 
small rubber waves upen up to create 
a squeegee effect. 

Because of the wide acceptance by 
yatchsmen, U. S$. Rubber believed the 
sole might have extensive application 
in industry. Special studies were there- 
fore begun to determine which types 
of workers would be aided by foot- 
wear which will not skid, even under 
water. 
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Dr. R. M. Otis Joins 
Lane-Wells 

Dr. Russell Morley Otis has joined 
the engineering staff of Lane-Wells 
Company according to an announce- 
ment made recently by Norman L. 





DR. R. M. OTIS 
Dorn, Lane-Wells vice-president and 
chief engineer. 

Dr. Otis, a graduate of the Cali- 
fornia Institute of Technology, is a 
well-known research engineer and phys- 
icist. His experience includes research 
work with the Bell Telephone Labora- 
tories, three years as director of re- 
search for the Hughes Development 
Company, research work in color films 
with Multi-Color, Ltd., research and 
patent engineering work for the Burt- 
Warner Power Corporation, wing stress 
analysis work for the Manta Aircraft 
Corporation, and several years as an 
independent research counselor and 
patent attorney. 

Dr. Otis will be engaged in electri- 
cal research, working on special techni- 
cal problems. 


MacArthur, Link-Belt 


Secretary, Retires 
Announcement is made by Link- 
Belt Company, Chicago, Illinois, that 
F. V. MacArthur, after nearly 50 
years’ service, has resigned as secretary 








F.V. MacArthur 
and assistant treasurer of the company, 
and is retiring from business. 

Harry E. Kellogg, treasurer and 


H. E. Kellogg 


assistant secretary, has been elected 
secretary, thus becoming secretary and 
treasurer. 





| @ AND MORE—In a jiffy, boom can 





| Sold on a guaranteed satisfaction basis... ~ 


Melbourne P. Anderson, formerly 
general accountant, has been appoint- 
ed assistant treasurer, and Henry C. 
Oakes, statistician, has been named to 
the position of assistant secretary. 

Frank H. Brandt has been appoint- 
ed general auditor. 


department of the conveying and engi- 
neering products division at Milwau- 
kee. Snavely gradu- 
ated from the Uni- 
versity of Wiscon- 
sin and entered the 
employ of Chain 
Belt Company as a 
student apprentice 
in the year 1927. 
The next three 
years, he spent in 
the factory receiv- 
ing training and 
J. W. SNAVELY = experience in the 
various manufacturing departments. 


The CLEVELAND mops: 90° 
BACKFILLER and PIPE CRANE— 


A ONE-MAN 
OPERATED 
MACHINE 
that Puts Pipeline 
Backfilling 
on a New High 
Plane of 
SPEED 
and 
EFFICIENCY 
© 


PLUS Giving You a SIDE-BOOM OUTFIT for PIPE HANDLING 


Built to do today’s jobs, cheaper and better, the 
MODEL “30” is your answer to the backfill question. 
Here are some of the reasons why: . 
@ It is continuous in operation, travels as it works. 
@ Has power and line speeds to make rapid passes with full load of dirt. 


@ Usable on every job—big or small 
ditch, rough or level ground, and 
creek-crossings, too. 


e@ Has low center of gravity plus 
large, long-wearing crawlers. 

@ Fast travel speeds, with large va- 
riety of working speeds. 

@ Causes no additional crop dam- 
age. 





J. W. Snavely Returns 
to Milwaukee 


Chain Belt Company, Milwaukee, 
Wisconsin, has announced that J. 
Walter Snavely, district manager in 
the Houston, Texas, territory for 
seven years, has returned to the sales 















be telescoped, the drum transmis- 
sion lever shifted to low—and you ~* 
have a highly efficient sideboom 
outfit for pipe handling. 


Get the details today. 


bs - satiate tra 
Wy: EEE ‘ 9 ee 


pa ee Sia eae Ise. - 
| THE CLEVELAND TRENCHER COMPANY 


Pioneers of the Small Trencher” 


_ 20100 ST. CLAIR AVENUE _ __ CLEVELAND, OHIO _ 
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Pittsburgh-National Meter Men Hold Breakfast Meetings at A. W. W. A. 


With 36 representatives present, the 
Pittsburgh Equitable Meter Company 
had an excellent turnout at the recent 
A. W. W. A. convention. Col. W. F. 
Rockwell, president of the firm, pre- 
sided at a series of breakfast confer- 
ences for the group which included 
salesmen from both the Pittsburgh and 
National divisions as well as factory 
executive personnel. The recently an- 


nounced Empire Streamline meter was 





thoroughly discussed at these meet- 
Front row, seated, left to right: P. R. Carlon, A. L. Fritchey, W. A. Wood, A. J. Kerr, C. R. Zeskey, 
C. F. Thomas, Col. W. F. Rockwell, Capt. A. E. Higgins, G. E. Gleeson, N. J. Kenny, M. J. Harper, 
were covered. A. R. Whittaker, W. F. Parker. 


ings and general matters of sales policy 


Second row, standing, left to right: H. L. Mc- 
Laughlin, Daniel Gannon, W. L. Herron, T. R. 
Finley, F. W. Hartman, F. R. McDonald, Z. A. 
Stanfield, F. A. Lucas, A. B. Crossman, C. C. 
Moore, W. C. Noyes, E. C. Hidlay, D. D. Fos- 
21/4" 1.D. for use ter, John McKague, E. P. Lufkin. 
on 4!/" drill pipe. Third row, standing, left to right: F. C. Taylor, 
R. S. Reed, Jr., George Bender, N. Stuart Mills, 
Fred Simpson, Ross Burns, L. A. Dixon, R. H, 
Smith, J. W. Fleet, V. H. McClure, J. N. Kint. 























J. M. Bowlby New Chief 
of Eagle-Picher 


The Eagle-Picher Lead Company, 
Cincinnati, Ohio, has announced the 
election of J. M. Bowlby as its new 
president, to succeed Joseph Hummel, 
Jr. Hummel, who has been associated 
with Eagle-Picher for 50 years, had 
asked to be relieved of his active duties, 
and was elected to be chairman of the 
board. 

The new Eagle- 
Picher head is a na- 
tive of Litchfield, 
Illinois. He began 
his career with 
Railway Steel- 
Spring Company, 
now a division of 
American Locomo- 
tive Company. Fol- 
supply dealer about Grizzly “Hug-Tite,” or write your nearest Grizzly office ; lowing a varied ex- 
for Bulletin No. 21-OF. perience in com- 

= Left: Part of field equipment J. M. BOWLBY mercial and invest- 


used for installing Grizzly “Hug- i _ 5 ee 
Tite" Drill Pipe Protectors and ment banking fields, he served in the 


Installation of Grizzly “Hug-Tite Protectors and Stabilizers 
with special equipment, operated by tremendous hydraulic pressure, insures 
the tightest grip on the pipe that is possible by any method. It permits 
making rubbers of the toughest, strongest stock ...as tough as rubber can 
be made; and with a much smaller inside diameter . . . half that of the drill 
pipe. The result is minimum tendency to move from positions installed, plus 
long life and better protection under the most severe service.... Ask your 





——— Stabilizers at the well... as drill United States military forces, both at 
pipe is run in the hole, or while home and abroad, rising to the rank 
it is on the pipe rack. Saves time, of Major. 


labor and money, and eliminates 


Upon conclusion of the war, Bowl- 
many drilling troubles. 


by was drafted by the director of sales 














M. SMITH COMPAN Y of the United States War Department 
600-650 South Clarence Street, Los Angeles, Calif., U.S. A. and as chief of the M achine Tool Sec- 
Complete Stocks Maintained in Our Warehouses at: fii 2 si ‘ 
407 Velasco Street, Houston, Texas 1008 S. E. 29th Street, Oklahoma City, Okla. tion, negotiated the sale of many mil- 
1621 East Yellowstone, Casper, Wyo. . ¥ hy 
Export Office: Continental Emsco Company, 30 Rockefeller Plaza, New York City, New York lions of dollars of surplus equipment 





Distributed by Leading Supply Companies to France, Belgium, Poland, and other 


au on countries. . 
a In 1921 he became associated with 
Barrow, Wade, Guthrie and Company, 


accountants and auditors, and has been 


, ni a general partner of that firm since 
DRM Dae NOMEAG LOL OM MIP VIAPAD OM joss tie Cilacume hicnew postion | 


at Eagle-Picher on September 1. 
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Cameron Iron Works 
Receives U. S. Navy Award 


Rear Admiral William H. P. Blan- 
dy, chief of the Bureau of Ordnance, 
Navy Department, recently presented 
to Edmund L. Lorehn, vice-president 
of Cameron Iron Works, Inc., Hous- 
ton, Texas, the coveted “Navy E”. 
Cameron Iron works was one of the 
14 manufacturers given such an award. 
In making the “E” awards at a cere- 
mony at Washington, July 25, Secre- 
tary of the Navy Knox said: 

“Anybody familiar with the Navy 
knows what the letter ‘E’ means on 
the bridge, conning tower, funnel or 
turret of a naval vessel. It’s the high- 
est service award the Navy can make 
and it means excellence or special merit 
in gunnery or engineering or some 
other activity. It’s the Navy’s way of 
saying ‘well done!’ 

“In the present defense program, 
we’ve asked for miracles of industrial 
production and, what’s more, we’re 
getting them. To show our apprecia- 
tion of the way American industry has 
gone to bat in this emergency, the 
Navy has decided to award the Bureau 
of Ordnance flag and its coveted ‘E’ 
to the management and men of those 
plants who are doing an outstanding 
job in the production of naval ord- 
nance material. Again, it’s our way of 
saying ‘well done!’ 


R. B. Whyte Made Vice- 
President Macwhyte 
Company 

In acknowledgment of his outstand- 
ing services as general superintendent, 
the directors of Macwhyte Company, 
Kenosha, Wiscon- 
sin, at a recent 
meeting voted 
Robert B. Whyte 
vice-president in 
charge of opera- 
tions. 

His connection 
with the wire and 
wire rope industry 
dates back to 1913 
when he left Cor- 
nell with a degree R. B. WHYTE 
in mechanical engineering. In 1917 he 
resigned his position in other mills to 
become wire mill superintendent of 
Macwhyte Company. It was not long 
before his industry and skill were ac- 
knowledged because in 1925 he was 
made general factory superintendent. 

In 1937 he was elected a director, 
and now in 1941 he has again been 
rewarded by the directors with a new 
office. 

Other officers of Macwhyte Company 
are: George S. Whyte, chairman of 
the board; Jessel S$. Whyte, president 
and general manager; H. E. Sawyer, 
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vice-president and treasurer; Howard 
Gay, secretary, and M. A. Buntrock, 
assistant secretary and assistant 
treasurer. 





Capt. A. E. Higgin Is Very 
Much Alive 


“The reports of my death were 
greatly exaggerated.” So, in the words 
of Mark Twain, stated Captain A. E. 
Higgins, the flying vice-president of 
the Pittsburgh Equitable Meter Com- 
pany. It was all caused by a syndicated 
newspaper report of an airplane crash 
in which a pilot of the same name 


figured. The wires leading into the 
Pittsburgh firm were jammed with 
inquiries from many anxious friends 
following publication of the mislead- 
ing item. 

For the records, it might be stated 
that Captain Higgins, a veteran avia- 
tor, who has piloted his own plane, 
without incident, on three round trips, 
coast to coast, since the first of this 
year, is still very much alive today. 
He recently ferried Colonel W. F. 
Rockwell, president of the Pittsburgh 
Equitable Meter Company, to and 
from the American Water Works As- 
sociation convention in Toronto. 





ANOTHER NAIL BITES THE DUST 


Damage To Pump Parts: 


NONE! 





Here's an action picture of just what happens when slush 
pump pressure reaches the shear stress in an Abercrombie 
SHEAR-RELIEF Valve. The stainless steel valve stem through 
which the nail is set (nail size depending on pressure against 
which the operator wants protection) is forced by the neo- 
prene piston to shear the nail at the set point. The piston is 
then forced upward, out of the path of the slush, which es- 
capes through an outlet. The pump is momentarily shut down 
and the SHEAR-RELIEF Valve reset by moving the piston 
by hand back into place and inserting another nail through 
the nail hole in the stainless steel stem. Note, in the picture, 
how the valve stem is raised out of place following shearing 
of the nail, which is lying on the ground in two pieces. Note, 
also, the hardened steel pin near the top of the stem. It is 
used for moving the stem up or down to setting position. 

This safe, sure, low-cost means of avoiding blow-up of 
pumps and pump parts has put SHEAR-RELIEF Valves on 


oil field pumps everywhere. 








Houston, Texas 


HEAR-RELIEF VALV 
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Uda Gh 
CHROME CLAD 


STEEL TAPES 





Tired of trying to use a hard- 
to-read, old fashioned steel © 
tape with worn off markings? 
Then now’s the time to get © 
your new Lufkin “Anchor”’— 
the tape with the Chrome Clad 
Line that oilmen everywhere 
are praising. Its jet black 
markings are easy to read 
against the satin chrome sur- 
face that won't rust, crack chip | 
or peel. The genuine leather, 
hand stitched case is pleasing — | 
to handle and as sturdy as the | 
line it holds. To really appre-. 
ciate the “Anchor” you should © 
ask your dealer to let you see 


it, Write us for free Catalog. | 


[UFAIN 


SAGINAW, MICH. New York City 
TAPES—RULES—PRECISION TOOLS 
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| Frick-Reid Organizes 
| Equipment Exchange 
Division 

J. L. Shakely, president of Frick- 
Reid Supply Corporation, Tulsa, Okla- 


homa, announces the organization of 
an ‘“‘Equipment 


sion,” which will 
offer a new service 
to the oil industry. 
The new division 
will be headed by 
‘.. % 
Dewar, as general 
manager. Dewar is 
well-known to the 
oil industry, having 
J. S. DEWAR been associated 
with several major companies in field 
and executive capacities for 20 years, 
and for the last several years has been 
operating as an independent producer. 
The function of the division will be 
to exchange or purchase surplus equip- 
ment of producing, pipe line, and 
refining companies, making such equip- 
ment available to others who have need 
for it. 








Oakite Issues Cleaning 
Manual 


With producing and refining equip- 
ment being operated at greatly in- 
creased capacity, and pipe line facili- 
ties being rapidly expanded to assure 
an ample supply of petroleum prod- 
ucts primarily for National Defense 
requirements, oil companies are now 
faced with the problem of meeting in- 
creased maintenance on a faster, more 
effective basis than ever before. 


manual just issued by Oakite Prod- 


water-circulating or water-cooled op- 
erating equipment. 

Copies of this booklet are available 
upon request. Write to Oakite Prod- 
ucts, Inc., 48 Thames Street, New 


York, New York. 





Schlumberger Buys Plane 
for Britain 


The Schlumberger Oil Well Survey - 
ing Corporation, Houston, Texas, has 
wired $20,000 to the Wings for Britain 
fund in Montreal to buy a Spitfire 
fighter plane for the Allies. The firm 





| asked that the plane be christened 
| “French Hope” and said they would 


be glad to receive news of “our 


| fighter” from time to time. 


Exchange Divi- | 


(Stewart) | 





Of timely interest in this connec- | 
tion is the newly revised, third edition | 
of an illustrated, 20-page cleaning | 


ucts, Inc., New York, containing many | 
time-saving tips on the maintenance | 
of more than 24 different types of | 





UNE 
BUNA 


Ludlow Double-Disc Gate 








Valves in operation on 


a Texas pipe line. 





Our vast network of pipe lines is an 
important asset — more than ever vi- 
tal to our national well-being. 

Ludlow Double-Disc Gate Valves 
play an important part in pipe line 
operations. At all times—under 
gruelling operating conditions and 
high pressures—they keep things un- 
der control. Write for specifications 
and prices. There’s a Ludlow valve 
available for any standard purpose 
and we design and build valves for 
special applications. 


The Ludiow Princi- 
ple of valve con- 


struction — parallel Ht 
seat double-disc gate 
type—has been uni- 
versally accepted and 1 


preferred for oil, 
gas, and water lines since 1866. 


The . 
scOW 
LUE= 
MFG-CO-INC: 
TROY: wN°-Y: 


VALV 
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SAFETY PLUS 


SAND-BANUM surely and 
SAFELY removes old and pre- 
vents new boiler scale and cor- 


rosion. 





v2 


Entirely 
Different Boiler 


and Engine Treatment’’ 


SAND-BANUM is a Pure 
Colloidal preparation free of 
the usual “boiler compound 
chemicals,” without silicate of 


soda, soda ash or caustic soda. 


That’s why it’s so safe and 
certain, yet absolutely harmless 


to personnel and equipment. 


Be Safe 
and Certain 
the Economical 


SAND-BANUM WAY! 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza 
New York City 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 


Houston, Texas Fresno, California 
and at other convenient points including 
leading supply houses 


Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 








SS - 





N.G.A.A. Technical 
Committee Appointed 


Personnel of the important Techni- 
cal Committee of the Natural Gasoline 
Association of America for the 1941- 
42 working year has been announced 
by Ray E. Miller, Hanlon-Buchanan, 
Inc., president of the association. 

H. H. Beeson, vice-president of the 
Sabine Valley Gasoline Company, 
Shreveport, Louisiana, was appointed 
chairman of the committee, succeed- 
ing C. R. Williams, Continental Oil 
Company, who is on a special assign- 
ment for his company in Baltimore, 
Maryland. C. E. Wharton, Hanlon- 
Buchanan, Inc., Gladewater, Texas, 
was appointed vice chairman. 

Other members of the committee 
are: R. C. Alden, Phillips Petroleum 
Company, Bartlesville, Oklahoma; L. 
A. Boyd, Warren Petroleum Corpora- 
tion, Tulsa, Oklahoma; M. R. Church, 
Shell Oil Company, Inc., Houston, 
Texas; G. P. Crutchfield, Roeser and 
Pendleton, Inc., Fort Worth, Texas; 
D. B. Dow, Cities Service Company, 
Bartlesville; F. E. Fisher, Skelly Oil 
Company, Pawhuska, Oklahoma; W. 
F. Fulton, United Gas Pipe Line Com- 
pany, Shreveport, Louisiana; R. D. 
Gibbs, Union Oil Company of Califor- 
nia, Los Angeles, California; Joe Ger- 
shovitz, Parade Gasoline Company, 
Inc., Overton, Texas; F. B. Haverfield, 
Continental Oil Company, Ponca City, 
Oklahoma; H. J. Hunter, Coltexo 
Corporation, Monroe, Louisiana; Fred 
F. Ketchum, Owens, Libby-Owens 
Gas Department, Charleston, West 
Virginia; E. C. LeFevre, Cities Service 
Oil Company, Bartlesville; E. M. Par- 
kin, Glacier Production Company, Cut 
Bank, Montana; N. K. Rector, Glen 
Rose Gasoline Company, Tulsa; C. A. 
Short, Lisbon Gasoline Company, Inc., 
Shreveport; J. L. Thompson, Lone Star 
Gasoline Company, Dallas, Texas; Carl 
Vickburg, Carter Oil Company, Tulsa, 
and D. M. Wolfe, Standard Oil Com- 
pany of California, San Francisco. 





Makes Field Survey 
Trip by Air 

Recently promoted from territorial 
sales work to a position as special rep- 
resentative of the Plomb Tool Com- 
pany, Glen Crandall is making a field 
survey trip by air to cover all princi- 
pal cities in the country. 

The survey is expected to take ap- 
proximately six weeks and is for the 
purpose of studying marketing condi- 
tions in the various territories to facili- 
tate improved service for Plomb Tool 
jobbers and users. 
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TWO 
GREAT 
TOOLS 


THAT ARE 
SAVING TIME 
AND MONEY 
FOR MANY 
OPERATORS 

| 





THE 
CAVINS 
Perforation 
WASHER 








For use in regular slotted 
perforations. 

Over 460 successful jobs in 
one state alone shows this 
tool is a good bet. Opens 
perforations that are 
clogged; flushes the for- 
mation outside the pipe; 
prepares perforated pipe 
for cement jobs or water 
location; determines con- 
dition of outside gravel 
packed jobs. 





THE 
CAVINS 
SCREEN 

CLEANER 








For use in wire wrapped 
perforations. 


Rejuvenating wells with 
this tool is simple, easy 
and sure. It is run on an 
ordinary sand line, requir- 
ing only a two-man crew. 
And you'll never know 
how much production 
you've been passing up 
until you use it. 


There's a Cavins Representative 
near you who will be glad 





to give further details. 


THE CAVINS COMPANY 
2853-73 Cherry Avenue, Long Beach, California 
"ae aac deaeien R. J. Eiche 


**Cavins, Long Beach'’ 


Branches and Service Representatives Located 

#: Long Beach, Bakersfield, Ventura, Taft, Houston, 

Corpus Christi, Kilgore, Dallas, Lake Charles, Houma, 
Denver, Lance Creek, Ellinwood. 
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STAR PERFORMANCE 
in Any Packing Job 


For nearly half a century, 
France ‘‘Full-floating’’ Metal 
Packing has been used the 
world over for sealing piston 








rods in any type of reciprocat- 
ing engine, pump or compres- 
sor as well as valve stems, 
whether reciprocating or oscil- 
lating. A design can also be 
furnished to prevent crankcase 
oil leakage and the combined 
service of preventing crankcase 
oil leakage and condensation 
from entering the crankcase. 
For star performance (maxi- 
mum sealing efficiency with 
minimum maintenance ex- 
pense), specify France ‘‘Full- 
floating’’ Metal Packing — the 
packing that L-A-S-T-S. 


Catalog M-3 tells 
the complete story. 
Write for it. 


opproval 


i Satisfaction 
Guaranteed 





THE FRANCE PACKING COMPANY 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 


Mr. J. M. FULLER, 2603 Azle Avenue 
FORT WORTH, TEXAS 





Original 


FRANCE 


METAL PACKING 
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Meredith Bailey Passes 
Away 


Meredith N. Bailey, who has been 
active in the gas industry during the 
last 30 years, died July 24, at his home 
in Royersford, Pennsylvania. 

Bailey was born on April 25, 1880, 
at Cape May, New Jersey. He was 
educated at the Cape May High School 
and at Deats Academy, Cape May, 





MEREDITH N. BAILEY 
New Jersey. Before joining the Key- 
stone Meter Company of Royersford 
on July 1, 1909, he worked for sev- 
eral years in the plant and engineering 


department of the Bell Telephone | 


Company in Pennsylvania. 

When the Keystone organization 
was absorbed by American Meter 
Company in 1916, Bailey represented 
his company with headquarters at the 
1513 Race Street factory in Philadel- 
phia. 

He was promoted to assistant man- 
ager of American Meter Company’s 
Philadelphia plant April 17, 1935. 





Record Crowd Attends 
Axelson Picnic 


Nearly 3000 employees, their fami- 
lies and friends attended the twelfth 
annual picnic of the Axelson Manu- 
facturing Company’s Employees Wel- 
fare Association held at the Barney 
Oldfield Picnic Ground near Van 
Nuys, California. 

Under the direction of Alvin 
“Dutch” Zwerniman, general chair- 
man, a fast-moving program of games 
and entertainment for young and old 
got under way by nine in the morn- 
ing. After lunch a baseball game be- 
tween the shop and the office kept the 
crowd enthralled. The music of a good 
dance orchestra Held most of the guests 
until nearly midnight. 





Every time this 
Kit is used... tab it 





Helps cut 
time lost due to infection 


Even clumsy, excited fingers find the pack- 
ets of iodine, bandages, swabs and count- 
less other First Aid Items in the Bullard 
Weatherproof Kit easy to lift out because 
the side walls are low. The rubber “weath- 
er strip” tubing that seals contents against 
dampness or dust, also springs the cover 
when catch is released. Instant Guide to 
First Aid, listing injuries, symptoms and 
approved treatments are inside the cover. 
This kit, and many others — all handy to 
use — are described in a new handy folder 
“First Aid” . . . Sent 
free on request to: 
E.D.Bullard Company, 
275 Eighth Street. San 
Francisco. B-8 






Everything 


BULLARD 


in Safety 












Arm-and-Hammer 


a oF + 


Improved ia 


PIPE f 
CUTTERS 


The Drop-Forged and 
“Combination” Pipe Cut- 
ters can be used as a 1 
or 3 wheel cutter. All are 
improved cutters, accu- 
rately made with hardened 
steel pins and rollers. 
Thrust rods of “Saun- 
ders” type cutter are hard- 
ened at the point and bear 
on embedded, hardened 
steel block. On “Barnes 
Type,” the thrust is ta’en 
up by drop-forged steel 
sections. Parts are inter- 
changeable with other 
standard mates. All are 
Cadmium Plated. 


ARMSTRONG BROS 
Knife Blade Cutter 
Wheels cut much faster 
and easier, hold their keen 
cutting edge, for they are 
made of Vanad'um Tool 
Steel, heat treated, hard- 
ened,and cadmium plated. 
























Write today for Cat- 
alog C-39, showing 
the most complete line 
of Pipe Tools made. 


ARMSTRONG BROS. TOOL COMPANY 
“The Tool Holder People” 


331 North Francisco Avenue 
CHICAGO, U. S. A. 


VA 
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Plans Completed for 
Appalachian Meter 


School 


A. F. Kraus, superintendent of gas 
measurement for the People’s Natural 
Gas Company of Pittsburgh, Pennsyl- 
vania, in his capacity as chairman, has 
extended a cordial invitation to all in 
the gas and oil business and to those in 
other industries interested in measure- 
ment and regulation to attend the Ap- 
palachian Gas Measurement Short 
Course at West Virginia University, at 
Morgantown, West Virginia, on Au- 
gust 18, 19, and 20. 

The primary aim of the school is to 
present, discuss, and illustrate the vari- 
ous problems in measurement and con- 
trol of gas so that each person attend- 
ing may gain practical knowledge that 
will help in the performance of his 
tasks. 

According to Kraus, outstanding 
speakers have been obtained for the 
various sessions. General meetings will 
be held each morning in the large 
assembly hall where those present will 
be privileged to hear recognized au- 
thorities speak on various economic as- 
pects of gas measurement and regula- 
tion. These speakers include Dr. C. E. 
Lawall, president of West Virginia 
University; C. C. Reed, Hope Natural 
Gas Company; Dr. Reginald L. Wake- 
man, Mellon Institute of Industrial 
Research; Dr. R. C. Colwell, physics 
department, West Virginia University; 
Judge E. B. Pennybacker, chairman, 
Public Service Commission of West 
Virginia; William A. Ehlers, Reynolds 
Gas Regulator Company; T. H. Kerr, 
The Ohio Fuel Gas Company; A. D. 
MacLean, Pittsburgh Equitable Meter 
Company; D. P. Hartson, Pittsburgh 
and West Virginia Gas Company; E. 
H. Poe, secretary, Natural Gas Section 
of the American Gas Association, and 
A. F. Benson, American Meter Com- 
pany. 

Classroom sessions of one hour and 
fifteen minutes each will be conducted 
afternoons by gas company engineers 
and representatives of the equipment 
manufacturers. 

Monday evening registrants at the 
school will be entertained with a box- 
ing show, whereas the annual dinner 
will be held Tuesday evening in the 
Hotel Morgan ballroom. 


J. P. Magoffin With 
Hydril 


The caption under a picture of J. P. 
Magoffin in the July issue of The 
Petroleum Engineer inaccurately stated 
he was a representative of the Byron 
Jackson Company. Magoffin is, and has 
been for a number of years, with the 
Hydril Company. 
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Mathey portable Measuring Units 


Seven different models of Mathey portable measur- 
ing units are available for any depth of work. Reels 
have capacities from 5,000 feet to 15,000 feet of .072 
line. Units may be mounted in trailers, automobiles, 
pulling units, and core drills. They are available as 
self-powered gasoline engine units or power take- 
off models. 


AZyxwmwmMagnwm z 
QAazZzr-xmdnmadn 








WRITE FOR DETAILS 








C. A. MATHEY MACHINE WORKS 


Phone 3-3623 212 South Frankfort Tulsa, Oklahoma 

















@ When this operator rigged up for 
a deep wildcat test well in the Mis- 
sissippi river swamps, he selected 
the best available rotary drilling 
equipment money could buy... in- 
cluding mud screens. This picture 
show; the dual hookup of Link-Belt 
NRM.-124 vibrating mud screens do- 
ing a good job of mud-conditioning. 

This unique dual unit consists of 
two 24” x 48” mud screens, mounted 
on skids as one unit, and having but 
one mud-collecting tank and inlet 
chute. Each screen panel is vibrated 
independently, although driven from 
a single source of power. 

Write today for Folder No. 1872- 
A, which gives full mechanical de- 
tails and operating advantages. 


LINK-BELT COMPANY 


Philadelphia, Houston, Dallas, Los Angeles, 
New York, Toronto. Soid by most supply 
houses. 

6548 


LINK-BELT MUD SCREEN 
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Pittsburgh Equitable 
Acquires Larsson Machine 
Tool Works 


President W. F. Rockwell of the 
Pittsburgh Equitable Meter Company 
announces that his firm has acquired 
the assets of the Larsson Machine Tool 
Works of Berkeley, California. This 
acquisition provides the Pittsburgh 
firm with a modern self-contained tool 
plant fully equipped to manufacture 
dies, tools and special equipment. It 
was stated that the present business 
would be continued and that these 


additional facilities would also be 
utilized for experimental work on a 
number of new products that are 
under development. 


V. R. Smith Joins 
Macwhyte Company 


Vodrie R. Smith has recently been 
appointed sales representative of Mac- 
whyte Company. He will have his 
headquarters in Houston, Texas. Smith 
for several years was with the Gulf 
Oil Corporation in the Gulf Coast 
district and is familiar with oil opera- 
tions in that territory. 











THIS IS THE BANK 


. = 













eo 








for 


OIL MEN 


At the First National in Dallas oil | 


men find a sympathetic under- 


standing of their problems and a 


sincere desire to cooperate in| 


meeting their loan requirements. 


This accounts for the fact that so 


many oil men refer to the First | 


National as ‘That's My Bank.” 


First NATIONAL BANK 


IN DALLAS MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 








a 


152 


D. R. Brown Heads 
New Firm 


A broad background of 21 years ex- 
perience in supplying oil country needs 
was injected into the national defense 
effort recently when Douglas R. Brown 
became president of the newly formed 
Multiscope, Inc., Coffeyville, Kansas, 
Brown was formerly president of OCS 
Manufacturing Company. The list of 
incorporators also included Eldon J. 
Lowe, formerly purchasing agent for 
OCS. Other incorporators included: 
E. F. Buckley, vice-president; B. L. 
Perry, chairman of the board, and C. 
D. Welch, counselor. 


The state department at Topeka, 
Kansas, filed the articles of incorpora- 
tion, listing $100,000 capitalization. 
The new firm will be located at Cof- 
feyville, on property formerly used 
by the old Kansas oil refinery. One of 
the larger refinery structures will pro- 
vide 6000 ft. of floor space for the 
new concern. 

Brown pointed out that little could 
be divulged as to the nature or char- 
acter of the products to be manufac- 
tured, as the firm’s work has to do 
with supplying the government de- 
fense material. 





W. R. Davis, World Famous 
Oil Man, Dies 


William Rhodes Davis, 52, who rose 
in his lifetime to a position of prom- 
inence in the petroleum industry of 
the world, died of a heart attack in 
Houston, Texas, August 1. 

Davis entered the oil business in 
Oklahoma after serving a year in 
France in the first world war. Begin- 
ning as a drilling contractor, Davis 
began the long career that was to bring 
him world fame as an oil man. 

As he became more successful his 
activities expanded to Sweden, Finland, 
Germany, England, and Mexico. 

In 1939 Davis leased thousands of 
acres in Starr County, Texas, in the 
Rio Grande Valley where only gas 
production had been discovered. Oil 
was discovered by Davis and his as- 
sociates and they sold half interest in 
the field for a reported $6,000,000 to 
Continental Oil Company. He dis- 
covered oil in Goliad County at Weser, 
and at West Garwood in Colorado 
County. 


As head of the Texas Crusader Com- 
pany he discovered the University field 
at Baton Rouge, Louisiana, and the 
Magnet and Kubela fields of Wharton 
County, Texas. He also opened produc- 
tion of oil on the flanks of several 
known salt domes along the Gulf Coast 
such as Bayou Choctaw and Anse le 
Butte, Louisiana. 
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Protected 


Lips ADD GRIP TO PIPE 


Unprotected 


No Tightest 
swirling seal 
against around 

pipe pipe 





Note closely the lips added to Patterson-Bal- 
lagh Protectors. They give perfect streamlin- 
ing. They prevent ‘‘ringing’’ of the drill pipe 
and erosion. Swirl of the mud is confined to 
the abrasion-resistant Protector instead of | 
on the pipe. The extended lips add approxi- | 
mately 15 per cent more contact area with 
the pipe and an extra tight grip right at the 
edges. All these advantages result in longer 
life to Protectors and Pipe. Ask for details. 





| 
Now available in popular sizes | 


PATTERSON-BALLAGH 
LIP PROTECTORS 


PATTERSON-BALLAGH 
CORPORATION 


Houston 





Los Angeles New York City 
‘ 
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| spares needed. Replaceable no-slip 


| molybdenum, with handy pipe scale 


More Speed with Less Hard Work 


This Easier Working 
Guaranteed RIFE 
helps you avoid delays of 



















HETHER you're directly or. 
W indirectly working on De- 
fense, even small delays are se- 
rious—they add up to losses that 
can’t be regained. That’s why it’s 
important to have tools that stay 
on the job, speed work, require 
least effort e These pipe wrenches 
have housings guaranteed not to 
break or warp—no expense, fewer 


no-lock jaws are powerful chrome 


on hookjaw. Adjusting nut in open 
housing spins easily in all sizes, 6“ to 
60". Comfort-grip I-beam alloy 
handle protects workers’ hands. Mil- 
lions in use, everywhere e For more 
speed with less hard work, buy RIZAIDs 
at your Supply House... ow! 


THE RIDGE TOOL CO., ELYRIA, OHIO 


- WORK-SAVING PIPE TOOLS es 
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IAMS, | “Book Reviews 


mor OROP-FORGED yoo 


“SUPERECTOR~ can | Regulation of Pipe Lines as Com mon Carriers, by William 
| Beard. Published by Columbia University Press, Morningside 














| Heights, New York, New York. 184 pp. Price $2.00. 

| The author incorporates in the book the first systematic 

and comprehensive study of the federal and state regulation 

of pipe lines as common carriers. Completely explained by 

| Beard are the designation of pipe lines as common carriers, 

| pipe-line legislation proceedings, rate regulation and function 

| of regulatory agencies, service regulations, pipe-line affilia- 

H | tions, and the coérdination of pipe lines with other forms of 

| transportation. 

| Appearance of the book is regarded as timely due to pro- 
posed extensions and construction of pipe lines in the Nation 
due to the defense program pipe-line legislation, obtainance 
of rights-of-way, and control. 

| A conclusion at the end of the book presents arguments on 

| Various subjects of enpertence sllative to pipe lines. 





| Mining Engineers’ Handbook (Third Edition), by Robert 
Peele. Published by John Wiley and Sons, Inc., New York, 
New York. In two volumes with 45 sections. Price, $15. 

. | These volumes are Nos. VI and VII of the new Wiley En- 
gineering Handbook Series. Revision of the book was made 
necessary by the progressiveness of mining and mining 
methods and mining appliances. New subject matter has been 
| added to the text, some of the older matter omitted, and some 
sections almost completely rewritten. 

| Among the new sections of the volumes are ‘Petroleum 
| Production” by S. F. Shaw and “Geophysical Prospecting” by 
| Frederick W. Lee. Radical revision has been made of the sec- 
|tion “Compressed Air Practices” by A. W. Loomis. Other 
| sections of the text have been rewritten and expanded. These 
include “Methods of Mining,” ‘Mine Ventilation,” and 
“Hoisting Plant, Shaft Pockets, and Ore Bins.” 


Signs 100th Contract 
For Oil Show 

Guy Tompson, vice-president of the Bethlehem Supply 
Corporation, signed the 100th contract for the May 16 to 
23, 1942, International Petroleum Exposition at Tulsa, Okla- 






@ Williams ‘‘Superector" 
provides faster action, safer oper- 
ation and greater durability under all 

kinds of severe service. Its quadruple pawls of hard- 
ened tool steel mean that two pawls constantly engage 
two teeth for both ‘‘on"’ and ‘‘off’’ rotation of nuts. Its 
drop-forged handle utilizes the extra strength afforded 
by these pawls. 


‘ 


Williams’ ‘‘Superector’’ wrenches are made in five 
sizes, 24” to 53”, for both hex and square sockets, 1” 
to 456”. Sockets have hole extending clear through so 
that nuts may be drawn down all the way on any 
length bolt. 

See our advertisement in the Composite Catalog. 


Buy from your supply store. 





J.H. WILLIAMS & CO. 225 Lafayette St., New York 





HEADQUARTERS FOR 1 homa, making his firm the 100th exhibitor. General Manager 
LATHE DOGS 


a ei Pre mats] fet Toncs | mamemrss | wostmoons | ree | William B. Way of the oil show is looking on. The Exposi- 
Oop CI + | am ats WD Q tion set August 15 as the deadline for 1940 exhibitors to 
= : et exercise the option granted them on their old space. 
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Sperry-Sun Awards Service Emblems 


A meeting was held at the Houston office of the Sperry- 
Sun Well Surveying Company recently when ten-year service 
emblems were presented to several employees by G. L. 
Kothny, vice-president and general manager of the company. 

The emblems are of gold and bear the insignia of Sperry- 
Sun: a spinning gyroscope against the background of a rising 
sun; as well as the words: “10 Years, Service, Loyalty, Sper- 
ry-Sun.”” 

Ten Year Emblems were presented to the following: A. B. 
Palmer, district manager, Lafayette, Louisiana; R. S. Hyer, 
district manager, Houston, Texas; H. A. Wesner, office man- 
ager, Houston, and R. C. White, mechanic, Houston. 

A Ten Year Emblem was also presented to George A. Smith 
of the Philadelphia law firm, Busser and Harding, who, while 
not a Sperry-Sun employee, has lent invaluable aid to the 
company since its inception in handling legal matters. 

W. H. Emerson, district manager at Long Beach, Califor- 
nia, received a Ten Year Emblem, but this was forwarded to 
him by mail as he could not be present at the Houston 
meeting. 


E. M. Jolley of Marley 
Company Passes Away 


Edward M. Jolley, one of the most widely known sales 
engineers of the Kansas, Missouri, Nebraska, and Iowa area, 
succumbed to a heart attack the morning of July 3 while 
driving alone to Lawrence, Kan- 
sas, on a business call for The 
Marley Company, cooling tower 
manufacturers whom he has 
represented since the early part 
of 1938, operating out of the 
main office in Kansas City, 
Kansas. 

Jolley was graduated in me- 
chanical engineering in 1928 
from the University of Nebraska 
where he was a member of Pi 
Kappa Alpha fraternity. Born 
May 23, 1905, at Spearfish, 
South Dakota, he completed 
grade and high schools there. 
December 26, 1932, he married 
Katherine Hinckley of Pitts- 
burgh, Pennsylvania. Mrs. Jolley 
and two daughters, aged 7 and 5, 





EDWARD M. JOLLEY 


survive him. 


Union Bonnet Bronze Globe and 
Angle Valves 


A new folder on Union Bonnet Bronze Globe and Angle 
Valves has been published by the Reading-Pratt and Cady 
Division of the American Chain and Cable Company, Inc., 


READING-PRATT & CADY [J-A\he? ase cee 
BAR STOCK VALVES 


this line of valves. These valves 
are designed to meet the widest 
possible variety of service condi- 
tions, it is stated. Three types of 
seatings are available, regrinding, 
semi-plug, and full plug, as well 
as three seating materials, bronze, 
copper nickel alloy, and stainless 
steel (12-14 percent chromium). 
Steam pressure ratings range from 
150 lb. with temperature ratings 
folder can be obtained by writing 





to 550°F. A copy of this 
the manufacturer. 
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Easy to deliver, easy to install, self-protective against 
meddling, C-F spring-loaded Regulators are preferred in 
scme conditicns cf service to those of weight-and-lever 
type. A high-pressure and a low-pressure unit on lines of 
an impcrtant gas company in Texas are here illustrated. 
C-F meets all requirements of pressure control. Write for 
new Catalog. 


The CHAPLIN-FULTON MEFG.CO. 
28-40 sexu ave OUR EE virtssuncnen. 







































There Is Only One... 


“Safety-Pull” 


HOIST 


Its very name is its descrip- 
tion. 

The COFFING ''Safety-Pull”’ 
is the safest and fastest operat- 
ing ratchet lever hoist built be- 
cause it is the only hoist with a 
dual ratchet and pawl assembly, 
independent of each other. The 
load is always under control. 
There is no clutch to slip or drop 
load. Portable - Lightweight - 
for Pulling or Lifting. Capacities 
3/, to 15 tons, weighing from 14 
to 150 pounds. 








WRITE TODAY FOR CATALOGUE 


Coffing Hoist Co. 


Danville, Illinois 
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Help Power Units 
Do A Better Job 


—that’s why this 
husky engine has 
a Rockford Spring- 
Loaded Clutch. 


Products of long experience in making 
clutches for all kinds of industrial service; 
Rockford Clutches provide reliable, eco- 
nomical control that matches the efficient 
performance of modern industrial engines. 
For this reason, they are increasingly pop- 
ular and widely used in oil field power 
units; as well as in leading tractors 
and various producing equipment units. 


Rockford Spring- 
Loaded Clutch 


Rockford Clutches are made in Over- 
Center and Spring-Loaded types, in many 
standard sizes; available also in Rock- 
ford Power Take-Offs for S.A.E. flywheel 


housings. Full information on request. 





Rockford Power Take-Off 
with Over-Center Clutch 





quip turers are invited to use our experienced engineering service, 
without obligation, for developing applications. Investigate, write for information. 
Borg-Warner 


Rockford Drilling Machine Division 273;¥2rer 


¥Y 1303 Eighteenth Avenue, Rockford, Illinois, U.S. A. ¥ 
Clutches 





Over-Center, Spring-Loaded and Pulimore 








“TOLEDO 


U.S. PAT. OFFICER 





EASY OPERATING, FAST, 
EFFICIENT 
STOCKS AND DIES 
PIPE CUTTERS 
POWER DRIVES 
POWER PIPE MACHINES 
PIPE REAMERS 
PIPE VISES 
VISE MOUNTS 


ORDER FROM YOUR LOCAL 
DISTRIBUTOR 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 NO. 2 RECTOR STREET BUILDING 
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TRADE LITERATURE. 


What to Write For 
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CorrinG Hoist Company, Danville, Illinois, has released a 
catalog on the Coffing “Safety-Pull” hoist; sent on request. 

<> = 

LITERATURE AND SPECIFICATION sheets are available on re- 
quest for Dura Seal, mechanical seal for centrifugal pumps 
and agitators, from Durametallic Corporation, Kalamazoo, 
Michigan. 

<> —— 

THE COMPLETE sToRY of France ‘‘Fullfloating” metal 
packing may be had by addressing The France Packing Com- 
pany, Philadelphia, Pennsylvania, and requesting Catalog M-3, 

<> — 

DETAILED INFORMATION and prices of ‘“Kontrol-Fan,” 
automatic temperature control for engine temperature, will 
be sent on request by addressing Kontrol-Fan, Inc., 4031 
Goodwin Avenue, Los Angeles, California. 

<— ——_ 

“It’s WELDING Time” is the title of the pictorial now 
being released on request by The Lincoln Electric Company, 
Cleveland, Ohio. 

<> — 

MECHANICAL DETAILS of the Link-Belt mud screen are 
contained in Folder No. 1872-A. Copies: will be sent free 
upon request. Address Link-Belt Company, Philadelphia, 
Pennsylvania, or your nearest branch office. 

<> — 

AN ILLUSTRATED CATALOG is available on request describ- 
ing Martin Plungers, from John N. Martin Manufacturer, 
11 West Brady Street, Tulsa, Oklahoma. 

FULL DETAILS concerning Oakite Compound No. 32 for 
descaling gasoline condensers will be sent on request. Address 
Oakite Products, Inc., 48 Thames Street, New York, New 
York. 

een 

TusBe-Turns, INc., Louisville, Kentucky, offers their data 
book and catalog on tube-turn fittings covering all types, 
sizes and weights. 

<> — 

MacwHyTE Company, Kenosha, Wisconsin, has compiled 
2 complete and indexed catalog of general list prices, tables 
and data on their wire rope. The catalog, G-14, will be sent 
on request. 

<> — 

THE Brown INSTRUMENT Company, Wayne and Roberts 
Avenues, Philadelphia, Pennsylvania, has just issued a new 
36-page illustrated catalog containing a wealth of informa- 
tion for the executive, engineer, and plant-operating man. 
Copy of the catalog, No. 8903, will be sent on request. 

<> _ 

BULLETIN C 415 is being released on request by Reed 
Roller Bit Company, P. O. Box 2119, Houston, Texas, giving 
full information on the Reed core drill for both wire line 
and conventional coring. 

<> _— 

Two BULLETINS, one describing the various Worthington 
angle engine compressors, No. 550 B19, and the other giving 
details concerning the Worthington centrifugal pumps, No. 
W-304-B2, are available to those interested. Also available is 
a new handbook of multi-v-drive engineering selection tables 
and data. Address Worthington Pump and Machinery Cor- 
poration, Harrison, New Jersey, or the nearest branch office 
or distributor. 
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Good Neighbors "Shake" Over Pipe Line 
High officials of both the United States and Canada at- 


tended the ceremony during which the United States and 


Canadian sections of a 236-mile oil pipe line were welded at 





Bh ice, 


(International News Photos) 

the international border. The pipe line will join a tanker 
terminal in Portland, Maine, with oil refineries in Montreal. 
Shaking hands (top) are welders James O. Lambert, Mon- 
treal, right, and Jean Lilly of Hull, Maine. Below, Gov. Wil- 
liam H. Willis, left, of Vermont, and Hon. C. D. Howe, 
Canadian Minister of Munitions and Supply, are using inter- 
national teamwork in welding the pipe line. 


Fred E. Cooper Holds Sales Meeting 


Fred E. Cooper, Tulsa, Oklahoma, held a 3-day sales meet- 
ing and service school, July 19, 20, and 21. Salesmen of the 








company from points throughout the United States and | 


Canada attended. Highlight of the meeting was the sales 
banquet held on Sunday night. The principal speaker was 
Ernest Franks, manager of power unit sales, Allis-Chalmers 
Manufacturing Company. Members of the Cooper organiza- 
tion attending the banquet were: H. B. Bloxom, Harold 
Cooper, E. E. Everson, Louis Gasche, C. V. Small, C. O. 
Work, H. R. Kramp, Ralph Marshall, W. C. Simpson, W. F. 
Vorhies, C. F. Nelson, J. A. Cott, Harry Farmer, John Flana- 
gan, E. H. Cochran, Ray Kaib, C. L. Elliott, R. R. Kirk- 
patrick, E. P. Lee, A. G. Bailey, G. E. Plank, George Mc- 
Ninch, L. A. Wilsey, Earl Woolbert, Kenneth Flett, Kenneth 
late, Spence Province, Guy Reed, C. D. Houser, Howard 
Appleton, W. S. Ricketts, Bill Allen, and Roy Stockton. 
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this > DAKITE cLEANING 


yOUR Quiz - 


HOW CAN GASOLINE 
COOLING CONDENSERS 
BE DE-SCALED SAFELY? 


—— be 

— Jao 

—fla” 
With OAKITE COMPOUND No. 32! One 
Mid-Western refinery says there is nothing 
like it for removing water scale deposits from 
gasoline cooling condensers safely, easily. 


Simply circulate recommended solution of this 
remarkable scale-dissolving material through 
system as directed. Its uniform, controlled 
action thoroughly yet safely loosens deposits, 
so that after flushing, coils are again clear, 
clean...and scale-free. 


Cooling efficiency jumps back to normal. Cost 
is surprisingly low, too. Full details FREE for 
the asking. Write today. 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. New York, N. Y. 


Representatives in all Principal Cities of the U. S. and Canada 


MATERIALS & METHODS 


FOR EVERY CLEANING REQUIREMENT 







GET YOUR COPY OF 


“ROPE DOPE” 


WITHOUT CHARGE 


Send us your name, title, 
name of company and ad- 
dress. We’ll mail you each 
issue of this informative 
periodical (not advertising). 
“Rope Dope” keeps you up 
with the times in the wire 
rope field. There is no obli- 
gation on your part. > 
UNION WIRE ROPE CORPORATION 
2106 Manchester Ave. Kansas City, Mo. 


Tulsa ¢ Houston e Chicago ¢ Salt Lake City 
New Orleans ¢ Monahans ¢ Portland ¢ Ashland, Ky 


‘ze ULTIMATE LOW COST WIRE ROPE” 
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A Mechanical Seal 
That Rotates With the Shaft 


A perfected seal for centrifugal or rotary pumps and 
agitators working corrosive or gritty fluids. Petroleum 
Light Ends (Propane, Butane, etc.). Crude Oil, Chemicals 
and practically any condition not satisfactorily sealed 
by ordinary packings are now held with DURA SEAL. 

Friction surfaces of DURA SEAL are reduced to about 
one-sixth those of conventional packings. No shaft wear 

- no sleeves needed ... reduces fire hazard ... power 
costs cut... fewer shut-downs. 


FREE ENGINEERING COUNSEL ON YOUR PACKING PROBLEMS 
Write for literature and specification sheets 





KALAMAZOO 























® Prevents oil sludg- 
ing and dilution. 


® Lengthens engine 
life and cuts main- 
tenance costs. 


® Insures constant, 
uniform cooling — no 
sudden inrush of cold 
water — less scaling. 


Radiator temperature controls the therm- 
ostat to fade fan blades in or out of pitch 
automatically, holding engine temperature 
within desired range. 


For complete information and prices, write 


- 
* 
f 





4031 GOODWIN AVENUE + LOS ANGELES, CALIFORNIA 
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MEETINGS 





———__' 


Mississippi Oil Exposition—August 25, 26, 27, 28, 29, and 30, Yazoo 
City, Mississippi. 


California Natural Gasoline Association, Monthly Meeting—September 


| 4, Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles. 


American Chemical Society—September 8, 9, 10, 11, and 12, Chal- 
fonte-Haddon Hall, Atlantic City, New Jersey. 


National Petroleum Association, 39th Annual Meeting—September 17, 
18, and 19, Hotel Traymore, Atlantic City, New Jersey. 


Society of Automotive Engineers, National Tractor Meeting—September 
25 and 26, Schroeder Hotel, Milwaukee, Wisconsin. 


National Lubricating Grease Institute, Ninth Annual Meeting—Septem- 
ber 29 and 30, Stevens Hotel, Chicago, Illinois. 


West Virginia Oil and Natural Gas Association, Annual Convention— 
October 2 and 3, Clarksburg, West Virginia. 


National Safety Congress—October 6, 7, and 8, Stevens Hotel, Chicago, 
Illinois. 

Texas Mid-Continent Oil and Gas Association, Annual Meeting—Octo- 
ber 9, 10, and 11, Beaumont, Texas. 





American Association of Petroleum Geologists—October 16 and 17, 
Los Angeles, California. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 16, 17, and 18, Dallas, Texas. 


National Stripper Well Association—October 20, Tulsa, Oklahoma. 


Independent Petroleum Association of America, Twelfth Annual Meet- 
ing—October 20, 21, and 22, Tulsa, Oklahoma. 


Society of Automotive Engineers, National Fuels and Lubricants Meet- 
ing—October 23 and 24, Mayo Hotel, Tulsa, Oklahoma. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 29 and 30, Los Angeles, California. 


California Natural Gasoline Association—October 31, Los Angeles. 


American Petroleum Institute, 22nd Annual Meeting—November 3, 4, 


| 5, 6, and 7, San Francisco, California. 


New Mexico Oil and Gas Association—December 3, Artesia, N. M. 
Oklahoma Stripper Well Association—December 5, Tulsa, Oklahoma. 


American Institute of Electrical Engineers, Southeastern District—De- 
cember 3, 4, and 5, New Orleans, Louisiana. 


Society of Automotive Engineers, Annual Meeting (and Engineering 
Display)—January 12, 13, 14, 15, and 16, Book-Cadillac Hotel, Detroit, 
Michigan. 

Texas Oil and Gas Association—February 28, 1942, Wichita Falls, Texas. 


American Society of Mechanical Engineers, Spring Meeting—March 


| 23, 24, and 25, 1942, Houston, Texas. 


National Petroleum Association, Thirty-ninth Semi-Annual Meeting— 
April 16 and 17, Cleveland, Ohio. 


Petroleum Industry Electrical Association—April 22, 23, and 24, 1941, 
Shreveport, Louisiana. 


American Association of Petroleum Geologists, Twenty-seventh Annual 
Meeting—April 21, 22, 23, and 24, Cosmopolitan Hotel, Denver, Colorado. 


International Petroleum Exposition—May 16, 17, 18, 19, 20, 21, 22, 
and 23, 1942, Tulsa, Oklahoma. 


American Society of Mechanical Engineers, Semi-Annual Meeting— 
June 8, 9, 10, and 11, 1942, Cleveland, Ohio. 

American Society of Mechanical Engineers, Fall Meeting—October 12, 
13, and 14, 1942, Rochester, New York. 
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WATER CANS 
i Om ORO Fe 8 a 


GOTT Water Cans are the practical 


way to keep drinking water cool for 





; ae ‘ | long periods, protected from impurities 





and always handy to the job. Snug 


; Stittele Modded -Mc-sesloh cots) (ME lc) ME iicslelei hy 
When you are ready to equip that well with a pumping unit there are | “ ; built to withstand rough usage. GOTT 
certain features about JENSEN JACKS you can't afford to ignore. | 


“.. Water Coolers have extra large covers 


JENSEN JACKS are made by the world's largest exclusive manufac- — a ot - oe 
turer of pumping equipment, with 22 years experience. JENSENS are . 20 — a 
easy to counterbalance. Their gear reduction unit is the very best. | Ss a et. Your Supply 
JENSEN engineering has minimized initial cost, operating expense... | : Store has them, get 


GOTT WATER CAN 
and trouble. | Made in 1's. 3. §. and 
10 gallon sizes 


For more of the JENSEN advantages and their application to your | 
problems, write, wire or phone us at Coffeyville. 


eB ACOle eI Zenee 


| WINFIELD, KANSAS “eee bas 
For detailed JENSEN 
JACK description and me KEEP PURE DRINKING WATER ALWAYS HANDY 


specifications, see... 


BROTHERS PRODUCING EQUIP- 


MENT DIRECTORY or 


MANUFACTURING CO. | composite catatoc. | | QZ Complete Instrument 


: Coffeyville, Kansas - 
EXPORT OFFICE: 50 CHURCH STREET, NEW YORK CITY Sorwice 


CONSULTING 
CONSTRUCTION 


\ PRIORITY? MAINTENANCE 









































| INSTRUMENTS INCORPORATED 
Ve ly Cu A Service Organization 







DALLAS 























FOR REAL PROTECTION 
AT VITAL FASTENINGS 
ON PETROLEUM EQUIPMENT 


Prom 
Every Elastic Stop Nut has a resilient 


Gulf State As non-metallic collar which locks it to the bolt by elimi- 


nating all thread play. Available in all types and sizes. 
SOLD BY LEADING SUPPLY HOUSES 
FACTORY STOCKS IN HOUSTON AND LOS ANGELES 
>» Write for folder explaining the Elastic Stop principle 
ELASTIC STOP NUT CORPORATION 
2365 VAUXHALL ROAD « UNION, NEW JERSEY 


Clastic SELF-LOCKING 











NUTS 








WANTED: Graduate Mechanical Engineer for 
Young, Progressive Oil Tool Company in Hous- 
ton, Texas. Advise education, age, experience, 
General Offices: Goevment, Tense with detailed letter to Box W, The Petroleum 
and Lake Charles and Baton Rouge, La. Engineer, P. oN Box 1589, Dallas, Texas. 
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““Swivel-neck”’ is a com- 
mon occurence with drillers 
who have to look here, 
there and everywhere at 
drilling instruments scat- 


tered all over the rig. 


For many jobs, portable 
mud pump gauges and 
weight indicators are just 
the thing. But when your 
driller must control all drill- 
ing functions simultane- 
ously . . . and when com- 
plex drilling problems con- 
stantly arise . . . he needs 
centralized, accurate in- 
struments to drill an eco- 


nomical well. 


Invest in a Martin-Decker 
“Sealtite.’”” You get the 
most accurate and com- 
plete instrument in the field, 


installed right before the 


driller where he can easily 


watch—and control—drill- 
ing operations. 


MAR TUCKER 


CORP. 


LONG BEACH, CALIFORNIA 


SAN JOAQUIN VALLEY: A. f. McQUISTON, BAKERSFIELD. CALIFORNIA 
mio-c REED ROLLER BIT CO., HOUSTON, TEXAS 
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